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EST YOURSELF: 
How well do you know your “ologies” 
How good are you as a physicist? 


THE GREAT 
MOON HOAX 


Report of life 
onthe moon 
that shook 
the world 


Birds that sing the “wrong” song 
(they learned it in “bird school”) 


We're solving the mysteries 
of HIGH BLOOD PRESSURE 
























































































































































Table Mountain's tablecloth 


i hg SPECTACULAR scenic setting 
of Capetown, South Africa, is 
famous for its backdrop of moun- 
tains—Lion’s Head, at right in the 
photo above, Signal Mountain to the 
left and dominated by the awesome 
flat-topped alp in the background— 
Table Mountain. The aptly-named 
mass of rock is not only a world 
landmark, but a popular tourist 
mecca, reached via aerial tramway 
by visitors from everywhere. Oc- 
casionally, when wind and weather 
are right, Table Mountain puts on 


a unique show. Low-hanging clouds 
cling to its surface, draping over the 
steep sides and making the mountain 
look like a banquet table set for a 
feast. Naturally enough, the tricky 
phenomenon is called “Table Moun- 
tain’s tablecloth,’ which you see 
here. Pictures of the event are rarely 
seen, because the mist usually drapes 
itself in early morning, and is best 
seen from the waters of Table Bay. 
This photograph was taken from the 
deck of an oceanographic ship en 
route to Cape of Good Hope. 









UNUSUAL 
BARGAINS 
BY MAIL 


SUPER 6” SPACE 
CONQUEROR 

Superb Astronomical Reflector— 
Up to 576X. Capable of reveal- 
ing faint stars of nearly 13th 
magnitude, split double stars sep- 
arated by less than 1 sec. of arc. 
Features aluminized & overcoated 
6” f/8 ground and polished pyrex 
parabolic mirror accurate to 4 
wave, 48 F.L. 6X achromatic 
finder scope. 4 eyepieces—48X 
Kellner, %” 96X & 4” 192X 
Ramsdens, Barlow to double or 
triple power—rack & pinion fo- 
cusing mount. 47-%4” aluminum 
tube. Electric clock drive w/ 
manual slow-motion control. Set- 
ting circles, Heavy-duty equato- 
rial mount. Pedestal base. Coim- 
pares to $295—$350 models. 
Stock No. 85,086AD .$199.50 FOB 
Stock No. 85,050AD ... 

EDs 3 ae $29.95 Ppd. 
4%” REFLECTOR TELESCOPE 
Stock No. 85,105AD..$84.50 FOB 















ROTATING MULTICOLORED 
LIGHT 


Dazzling colors stream endlessly 
from constantly rotating light. 
Facetted, transparent globe has 
louvered drum inside with red, 
green, blue & yellow stars. Bulb 
heat rotates drum which projects 
flickering star points on walls, 
ceilings, etc. while individual 
globe facets present constantly 
changing array of brilliant colors. 
9%” star-approx. 12” high on bell- 
shaped base. Surprisingly light. 
Easily placed on table, TV, 
fireplace—even top of Christmas 
tree or other display. 

Stock No. 71,000AD...$6.00 Ppd. 








WORLD’S SMALLEST BIBLE 
See entire Holy Bible—all 773,746 
words on 1,245 pages—reduced to 
piece of film 1-5/16” square. In- 
credible 48,400 to 1 reduction by 
new photochromic dye, micro- 
image technique that begins 
where microfilm leaves off. Needs 
100X microscope to read. Astound 
your friends! Carry in your wallet 
or purse. Project it on wall with 
*scope and prism. Real conversa- 
tion piece. 

Stock No. 41,191AD $2.00 Ppd. 
50X, 150X, 300X MICROSCOPE 
Stock No. 70,008AD $16.50 Ppd. 

















SHOPPING MART 


A selection of products available by mail for readers of Science Digest. 
All merchandise sold on a money-back guarantee. Order direct by Stock No. Send check or M. O. 







“FISH” WITH A MAGNET 
Go treasure hunting on the bot- 
tom! Fascinating fun & some- 
times profitable! Tie a line to our 
5-lb. Magnet—drop it overboard 
in bay, river lake or ocean. Troll 
it along bottom—your ‘‘treasure’’ 
haul can be outboard motors, an- 
chors, other metal valuables, 5-1b, 
Magnet _is war surplus—Alnico V 
Type—Gov't cost $50. Lifts over 
150 Ibs. 


Stock No. 70,571AD..$12.50 Pod. 
3'42”-Ib. MAGNET (40 Ibs.) 


Stock No. 70,570AD...$8.75 Ppd. 
72 Ib, MAGNET (175 Ibs.) 


Stock No. 70.572AD. .$18.75 Ppd. 
1534 Ib. MAGNET (350 Ibs.) 


Stock No. 85,152AD. .$33.60 FOB 


IDEAS’ 





‘BRIGHT 


Stock No. 91 


in 
GIANT WEATHER BALLOONS 


“Balls of fun’’ for kids, traffic 
stoppers for stores, terrific for 
amateur meteorologists. Create a 
neighborhood sensation. Great 
backyard fun. Exciting beach at- 
traction. Amateur meteorologists 
use to measure cloud heights, wind 
speed, and temp. Made of heavy 
duty neoprene, Inflate with vacuum 
cleaner or auto air hose; or locally 
available helium for high rise. 
(8’ Diameter) 

Stock No. 60,568AD ..$2.00 Ppd. 
(16’ Diameter) 

Stock No. 60,632AD ..$7.00 Ppd. 


ee 


WATER CLIMBS UP HILL! 
Amaze your friends - loads of fun 
- perfect for Science Fair. Water 
actually flows up side of glass & 
siphons freely into other container. 
To stop flow - cut with scissors - 
watch it snap back. Secret’s in 
special additive with long molecu- 
lar structure - req. only % tsp. 
to glass. Friction reducing addi- 
tive has all kinds of industrial, 
agricultural, experimental uses - 
a pinch even makes gold fish slide 
thru water faster. 8 oz can 
enough for 84 pints of water. 
Stock No. 41,086AD ..$2.00 Ppd. 












IN UNIQUE LIGHTING 
Big, new 100 page handbook packed with facts, loaded with illus- 
trations. All latest developments, applications, equipment. 814” x 
11” looseleaf a ey punched to fit 3 ring binder. 










GIANT FREE 


CATALOG ! 
148 - PAGES 


ci 
INSTANT ELECTRONIC 
PROJECTS! 

Build 56 electronic marvels in 
minutes—that actually work! 
Simply match symbols of amaz- 
ing new solid state building 
blocks with those in easy-to- 
follow diagrams. Presto—instant 
radios, organs, alarms, etc. No 
soldering, wiring, tools. Magnetic 
connectors hold see-thru blocks 
containing proper components in 
Dlace. Safe. Easy. Unique new 
fun-way to learn electronics. Re- 
quires ordinary 9V transistor bat- 
terv (not incl.) 

Stock No. 71,178AD. .$33.50 Ppd. 
20 PROJECT KIT 

Stock No. 71,177AD. .$12.00 Ppd. 
100 PROJECT KIT 

Stock No. 71,179AD.$200.00 Ppd. 



















erees sete eecece cee.» $3.00 Ppd. 





MODEL DIGITAL COMPUTER 


Solve problems, teach logic, play 
games with miniature version of 
giant electronic brains! Adds, sub- 
tracts, multiplies, shifts, comple- 
ments, carries, memorizes. Colored 
Plastic parts easily assembled. 12”x 
3%2"x4%"”, Incld. step-by-step as- 
sembly diagrams, 32-p. instruction 
book covering operation, computer 
language (binary system) program- 
ming, problems & 15 experiments, 


Stock No. 70,683AD ..$5.98 Ppd. 





148 Pages! More than 4,000 [ 
UNUSUAL 
BARGAINS! — | 

Completely new, 

Huge selection of | 

telescopes, micro- 

scopes, ee Le 
lars, Magnets, 
magnifiers, lel 
es, prisms, Sci- 
ence Fair items, 
kits, parts. Thou- ] 
sands of compo- 
nents - accessor- 
ies of all descrip- 
tions. Many hard- 
to-find surplus values. 100’s of 
charts, illustrations, diagrams. A 
veritable treasure house of op- 
I tical, science and math buys at | 
terrific savings. Write for Free 
Catalog ‘‘AD.’? EDMUND, 300 
[zereey: Bldg., Barrington, New 
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ACK AROUND 1950, Princeton 

University had a laboratory de- 
signed to disorient perfectly normal 
folk. It was in a darkened basement 
area known to students as “the dun- 
geon.” Down there, they’d built a 
whole world of utter confusion that 
literally out-horrified the Coney Is- 
land House of Horrors. I recall going 
there and coming out, after a day of 
total confoundment. Level fioors 
slipped away under my feet like pre- 
cipitous cliffs; high ceilings de- 
scended on my head; balls rolled up- 
hill; a jumble of sticks, like jack- 


straws, assembled themselves into a 
chair before my eyes. I watched a 
mouse cross a room and grow to 
elephant size enroute. This was 
Princeton’s “illusion lab,” established 
by Professor Merle Lawrence, a 
Princeton psychologist, to carry for- 
ward work begun by an optical phy- 
sicist, Adelbert Ames, of Hanover, 
N. H. Object: to explore the nether 
regions of the mind. By observing 
how people interpret and act on what 
they see, these scientists hoped to 
learn new things about the brain 
mechanisms behind human behavior. 
“What you see depends not so much 
on what is there, as on the assump- 
tions you make when you look,” is 
how one of them put it. 

Well, today, this same work is 
going on at the City College of New 
York Graduate School. Barbara 
Ford has brought it up to date, on 
page 45. Included are a lot of do-it- 
yourself illusions, puzzles and eye- 
dazzlers for anyone intrigued by the 
subject—and we’ll promise that few 
readers won’t be.—RFD 
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play on you, see page 45. 
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NEWS 


IN BRIEF : : 
Bulletins at press time 





AS APOLLO 10 WENT INTO MOON ORBIT at press time, astro- 
nauts Edwin E. Aldrin, above left, and Neil Armstrong 
(Apollo 11 lunar module pilot and spacecraft commander 
respectively) were already going through dress rehears- 
al for their moon landing, scheduled for July 16. 

They are shown above on a simulated moon surface at 

the Manned Spacecraft Center in Houston, Texas. 

Aldrin is using a scoop to collect samples of lunar 
soil, while Armstrong takes pictures. The Lunar 
Module is in the background. Their backpacks will 
provide oxygen, pressurization and temperature con- 
trol inside their space suit environment. 
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A COSMIC RAY DETECTOR BENEATH THE PYRAMID AT GIZA has 
been at work for nearly three years trying to get an 
X ray type picture through the massive stones that 
would show where a suspected secret vault is located. 
No one has ever been able to find Khefren the pharaoh 
who built the great pile. A lot of smart people have 
been guessing that Khefren had himself sealed into a 
vault hidden far up in the peak, with his treasures 
heaped around him. So a few years ago, Dr. Luis 
Alvarez, Nobel laureate in physics whose work in 
cosmic rays has taken him all over the world on a wide 
variety of unusual and interesting jobs, figured that if 
he put one of his ray counters in an empty passageway 
underneath the great pyramid, that the bombardment 
pattern should reveal any hollow areas in the rock 
mass. Early in April Dr. Alvarez thought he had de- 
tected a hideaway. But more recently, he announced 
that drills failed to confirm his suspicions. He's 
not quitting, though. Next, he hopes to check out the 
flaring lower sides. 


THE EARTH IS SHOOTING GREAT BURSTS OF RADIO ENERGY into 
space, a lot like those from the mysterious spots on 
Jupiter. They were spotted by the radio astronomy sat- 
ellite "Daddy Longlegs," orbiting some 3,640 miles in 
space. The bursts seem to emanate from a region of 

the upper atmosphere, over a point midway between New 
Zealand and the Antarctic continent. No explanation 
for the phenomenon has been determined as yet. 


THE BEST SPACECRAFT LANDING SITE ON MARS may be near 
a polar cap, if observations at University of Texas 
are correct. The total amount of atmosphere -- 
mainly carbon dioxide -- on the Red Planet changes 
greatly with the seasons: in the Martian fall and 
winter it is thin; but in the spring when the polar 
caps evaporate, the atmosphere becomes thick again. 

A spring landing near one of the caps would be ideal 
because spacecraft would be more easily controlled in 
the dense atmosphere. 


XYY_"CRIMINAL" GENE THEORY IS NOW DOUBTED by Canadian 
scientists who have just completed a survey of newborn 
infants. The XYY defect in males, which is supposed 
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to lead to antisocial behavior in adulthood, may occur 
as often as once in every 250 births -- far more 
frequently than previously estimated, says a recent 
issue of New England Journal of Medicine. Some 
scientists are now suggesting that the Xyy defect's 
relationship with criminal behavior "...may not be as 
strong as has previously been implied." The survey 
was headed by Dr. Fred Sergovich at Victoria Hospital 
in London, Ontario. 


A PLASTIC GELATIN VERY MUCH LIKE HUMAN FLESH promises 
to be a major new medical aid. The gel, which re- 
sembles Jell-O, is a soft, nonabrasive pad that acts 
just like human fatty tissue. It's an effective 
padding for artificial limbs, a bed sore-preventing 
cushion for paralytics and protective padding for 
football players and other athletes. Researchers at 
the University of Michigan Hospital, Ann Arbor, de- 
veloped the polyvinyl gel. 


SOME HEART TRANSPLANT PATIENTS BECOME PSYCHOTIC, 
according to a Stanford University psychiatric team. 
They suggest that an anti-rejection drug called 
"prednisone" may cause psychotic behavior such as 
delusions, insomnia accompanied by fear of a murder 
plot and a belief that the patients had received not 
only a new heart but also a part of the donor's per- ; 
sonality. Psychiatrists report too, that there is in 
general a higher incidence of emotional problems in 
heart patients than in any other group of surgical 
patients. 


TRAVELING IN AN UNDERGROUND TUBE AT 150 MPH may be the 
mass transportation mode of the future if engineers at 
Duke University, Durham, N.C., have their way. They 
propose that the answer to air pollution and urban 
congestion is to haul passengers and freight in huge 
cars or cylinders within an underground network of 
tubes. A wall of compressed air would move the 
cylinders at speeds well above 100 mph. The engineers 
say that the ride would be very comfortable -- "no 
bumps or rocking." And the system would be cheaper to 
build, they claim, than present highways. 
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Get the great view of the 
__ whole wide, wild world of living science 


Choose any3books-allforonly99¢each | 


as a trial member of the (values to $36.90) 
: f 
Natural Science Book Club . 


See it whole — the beautiful and the science at its richest, most exciting, 
brutal, the crowded jungles and the most real...in books you’ll keep and 
quiet woods, the natural worlds of beast, treasure. Books you’ll explore and “live i 
bird and insect and the mysterious with” year after year. Books your 
worlds of man’s first beginnings. Only the _ children will grow up to enjoy. All this — 
Natural Science Book Club brings you at your fingertips — as a member of 

the whole, wide, fantastic world of living the Natural Science Book Club. 





(Retail prices shown) 






69340. PICTORIAL GUIDE TO THE STARS. 
Henry C. King. Remarkably clear and 
vivid account of all we know about the 
stars and about the vastness of inter- 
stellar space. Lavishly illustrated. $8.95 


69300. PICTORIAL GUIDE TO THE MOON. 
Updated and Expanded Edition. Dins- 
more Alter. Beautiful, comprehensive 
guide to lunar topography. Over 100 
magnificent photographs. $8.95 


53030. HISTORICAL ARCHAEOLOGY. Ivor 
Noel Hume. The chief archaeologist at 
Colonial Williamsburg reveals the se- 
crets for uncovering Colonial and post- 
Colonial relics that may be lying just 
outside your door. $10.00 


58730. LIVES OF THE PHARAOHS. Pierre 
Montet. The renowned Egyptologist’s 
word and picture masterpiece. Vividly 
recreates the great events in the reigns 
of the world’s most powerful rulers. 
160 color and black and white photo- 
graphs. 10.95 


63870. NATURE IN MINIATURE. Richard 
Headstrom. A hand lens and this vol- 
ume are all you need to take a spectacu- 
lar month by month tour through the 
lilliputian realm of living things. Stun- 
ningly illustrated. $10.00 


85960. IN THE WAKE OF THE SEA-SER- 
PENTS. Bernard Heuvelmans. Do sea 
serpents exist? This newly published 
volume offers conclusive proof that will 
convince even the most skeptical reader. 
Profusely illustrated. $10.00 


46210. ETERNAL QUEST: The Story of 
the Great Naturalists. Alerander B. 
Adams. From Aristotle to Audubon—fas- 
cinating account of the lives and dis- 
coveries of the men who created nat- 
ural history. Illustrated. $10.95 


50190. GARDENS OF WAR: Life and Death 
in the New Guinea Stone Age. Robert 
Gardner and Karl G. Heider. A big, 
colorful volume—a haunting picture of 
an already vanished way of life. 337 
stunning photographs. $15.00 


fo — — — TRIAL MEMBERSHIP APPLICATION — — — — — —} 


| Natural Science Book Club 


Front and Brown Streets, Riverside, N. J. 08075 


4-916 I 


NN ae A eh PS RL 


Please enroll me as a trial member and send the three books whose 
numbers I’ve indicated on this Apeceaticn. Bill me just 99¢ each, plus 
shipping. If I am not delighted, I will return all books within 10 "days, 
and my membership will be cancelled. 

As a trial member, I need accept as few as 3 more selections during 
the next 12 months, always at reduced member’s prices plus shipping. 
I understand that savings range up to 30% (sometimes more). ch 
month I will receive advance reviews describing forthcoming selec- 
tions along with a convenient form for requesting alternate selections 
or no book at all. For every 4 selections purchased, I may choose a 
free bonus book. (This introductory offer counts as the first selection.) 


Three books for only 99¢ each (write in numbers) 


reeves 


era 


NAME. 
ADDRESS 





CITY RE ees MS EO Se 
L Offer good in Continental U.S. and Canada only. Prices slightly higher in Canada. 





MEDICINE 





A giant step toward 
solving the mystery of 


by Ruth Winter 


EXT TIME you accuse some- 
one of making your blood 
boil, you had better think twice 
about it. There is conflicting evi- 
dence about the effect of emotions 
on blood pressure. In fact, for 80 
percent of the 10,500,000 victims of 
high blood pressure in the United 
States today, the cause of their con- 
dition is unknown. 

Blood pressure is the force exerted 
by the blood against the walls of the 
blood vessels. It is created by the 
pumping action of the heart. The 
blood normally circulates so rapidly 
from the heart through the blood 
vessels and back again that a drop of 
it needs less than 60 seconds to make 
the trip. 

To determine a patient’s blood 
pressure, physicians measure the 
pressure in the large artery in the 
upper. arm. The greatest pressure, 
which occurs during the contraction 
of the heart, is known as the “sys- 
tolic” and the lowest pressure, during 
which the heart rests, is known as 
the “diastolic.” 

The blood pressure varies from 
one individual to another and from 
time to time in the same individual. 
It is normally lower in children and 
slightly lower in women than in men. 
During sleep, the pressure is de- 
creased and during exercise it is in- 
creased. 

Most physicians consider an adult 
pressure of 135/95 (systolic pressure 
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HIGH 


is 135 and diastolic pressure is 95) 
suspiciously high and they agree that 
continued blood pressure above 
150/100 calls for medical attention. 
Prolonged high blood pressure is 
known to cause damage to the walls 
of the smaller arteries and to fre- 
quently lead to heart disease, kidney 
ailments or strokes. 

But there are many mysteries 
about high blood pressure. Victims 
of high blood pressure are particu- 
larly susceptible to peptic ulcers and 
migraine headaches. Is there a link 
between these diseases? Another un- 
known—people with high blood 
pressure rarely get cancer. 

Doctors do know that salt ad- 
versely affects the blood pressure of 
“susceptible” people—persons with a 
family history of the ailment—but 
they don’t know why. In fact, Dr. 
Lewis Dahl, senior scientist at 
Brookhaven National Laboratories 
Medical Research Center and a 
leading expert on the causes of hy- 
pertension maintains the addition of 
salt to baby foods may lead to hyper- 
tension in susceptible babies. 

Licorice candy has also become 
another suspect food as far as caus- 
ing hypertension. University of 
Michigan researchers reported curing 
a 58-year-old man of severe high 
blood pressure after they stopped 
him from eating three licorice candy 
bars a day. 

The importance of stress is a de- 
batable factor in hypertension. It is 
well known that blood pressure rises 
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BLOOD PRESSURE 





Brookhaven National Laboratories 


Emotional strain may not cause hypertension, according to Dr. Lewis Dahl of Brookhaven 
National Laboratories. He and technician Martha Heine are shown conducting “stress” 
experiments with rats. Electrical shocks caused no increase in hypertension in rats. 


with excitement as the lie detector 
has often revealed. It has also been 
observed that persons who later de- 
velop hypertension have a blood 
pressure that rises easily with emo- 
tion and stays higher longer before 
returning to normal. Yet, Dr. Dahl 
at his Brookhaven National Labora- 
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tory Research Center has labeled as 
“dubious” the idea that the stress and 
strain of daily living causes high 
blood pressure. 

He and his colleagues placed rats 
that had been bred to develop high 
blood pressure .in special “stress 
cages.” They received harmless but 
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uncomfortable electric shocks. In 
one experiment, rats on a low salt 
diet received an average of 36 shocks 
a day for six months but developed 
no more hypertension than rats not 
shocked. 

In a six-month crowding test 
where 20 rats were placed in 
crowded cages and 10 rats were not, 
the crowded rodents, whether on 
high or low salt diet, had slightly 
lower blood pressure on the average 
than the uncrowded ones. 

On the other hand, Dr. Norman 
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Photographs National Institute of Health 


This man is wearing the power and sending 
units of a carotid sinus nerve stimulator 
which regulates blood pressure by changing 
heart rate and output using the autonomic 
nervous system. The internal receiver of 
the stimulator (lower left in photo at left) 
is implanted just under the skin in the 
patient’s chest. It is battery-powered and 


operates with an on-off switch. The X ray 
photograph above shows the position of 
the implanted stimulation unit with elec- 


trodes attached to carotid nerves in neck. 


A. Scotch did a study of the “Socio- 
cultural Factors in the Epidemiology 
of Zulu Hypertension” and reported 
it in the American Journal of Public 
Health. He found that when rural 
residents moved to the city, they de- 
veloped high blood pressure if they 
found the adjustment of city life dif- 
ficult or impossible. 

Doctors may not fully understand 
the causes of hypertension yet, but 
fortunately, they can successfully 
treat the majority of cases. Drugs 
have lowered the death rate from 
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high blood pressure 50 percent in the 
past 15 years. 

Around 1953, Dr. Robert W. Wil- 
kins of the Boston University School 
of Medicine became interested in re- 
serpine, a drug extracted from the 
South American snake root plant. He 
found that it not only had a calming 
effect, but it decreased blood pres- 
sure as well. Although still in use 
today, it has been followed by many 
new drugs. 

One of the most powerful antihy- 
pertensive drugs was developed at 
the Ciba Pharmaceutical Company, 
Summit, N. J., by Dr. Robert P. 
Mull and his associates in the late 
1950s. They succeeded in isolating 
and synthesizing gaunethidine, which 
inhibits the release of norepine- 
phrine, a powerful hormone pro- 
duced by the adrenal gland. It causes 
the heart to pump harder and raises 
the blood pressure. 

The synthetic gaunethidine was in- 
troduced in 1960 as Ismelin and is 
used primarily for patients with sus- 
tained high blood pressure and for 
malignant hypertension, a rapidly 
progressive form of the disease. 

Another widely used class of drugs 
in the treatment of hypertension is 
the diuretic which washes excess 
salts and fluids from the body. One 
of the newer ones is Smith Kline and 
French’s drug triamterene derived 
from pteridine, a substance found in 
the pigment of butterfly wings. 

Dr. William Stanley Peart 
F.R.C.P., professor of medicine at 
St. Mary’s Hospital, London, and 
one of the world’s leading experts on 
high blood pressure, believes that if 
science understood why some drugs 
work with certain patients and not 
with others, a clue to the cause of 
hypertension would be found. 
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“If you take 100 patients and give 
them a particular drug, 20 will bene- 
fit from it. Now does that mean all 
20 have the same type of high blood 
pressure? You can’t be quite sure 
how the drug is lowering the blood 
pressure in those 20 people.” 

One of the mysteries about hyper- 
tension that intrigues Dr. Peart is 
that it makes atherosclerosis (fat de- 
posits) in the arteries worse. 

“This can be demonstrated by the 
artery to the lung. The lung artery 
has a pressure of about 15 degrees 
mercury whereas the arteries feeding 
the rest of the body have a pressure 
of 100 degrees mercury. It is nor- 
mally unheard of to have an athe- 
roma (fat plug) in the artery to the 
lung. If you have a situation where 
you raise the pressure in the artery 
to the lung by any disease, you begin 
to get atheromas. This is telling you 
that higher blood pressure is increas- 
ing the tendency to deposit athero- 
mas in the blood vessels.” 


Diagnosis often too late 


Does he believe that solving the 
problem of atherosclerosis or harden- 
ing of the arteries will also solve the 
problem of high blood pressure? 

“It will solve it for some. You 
look in the older age group and you 
find narrowing of the renal artery by 
atherosclerosis. This contributes to 
high blood pressure,” he says. 

“The curse of high blood pres- 
sure,” he says, “is that we are seeing 
patients too late. By the time a pa- 
tient has symptoms from his hyper- 
tension, the damage has been done. 
This is one of the greatest arguments 
for an annual physical examination. 
We are 10, 15, 20 years too late in 
diagnosis. The measuring of blood 
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pressure should be automatic. 

“There is little doubt that the ef- 
fects of high blood pressure are felt 
less in women. In fact, in a condi- 
tion, a doctor’s rushing in to treat 
high blood pressure depends on 
whether it is a man or a woman. 
Women, for some reason, can better 
bear the stress of hypertension. . . 
that is, until menopause. Then they 
outnumber men in the incidence of 
serious hypertension.” 

When drugs fail to control hyper- 
tension, doctors may resort to sur- 
gery. As far back as 1927, an Italian 
surgeon suggested cutting a nerve 
near the spinal column to lower 
blood pressure. This nerve is still 
severed by surgeons today in an ef- 
fort to lower stubborn high blood 
pressure in some patients. 

A newer operation involves the 
implantation of a pacemaker with 
the electrodes attached to nerves in 
the neck. When blood pressure rises 
or falls above a narrow range, the 
carotid sinus nerves tend to bring it 
back within the normal range. These 
nerves act through the autonomic 
nervous system to bring about ap- 
propriate changes in the heart rate, 
heart output and blood vessels. 

When the carotid sinus is stimu- 
lated by electrical impulses, the sinus 
“reads” the blood pressure as being 
above normal and thus compensates 
by reducing blood pressure and 
blood vessel tone. 

The newest surgical procedure is 
designed to lower the type of blood 
pressure which is caused by insuffi- 
cient blood supply reaching the kid- 
neys. It is estimated that approxi- 
mately one million Americans suffer 
from this form of hypertension. 

Harry S. Goldsmith, M.D., associ- 
ate member of the Sloan-Kettering 
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Institute for Cancer Research, de- 
vised the procedure which involves 
increasing the blood flow into the 
kidney by implanting a major artery 
directly into this organ. 

Another type of surgery to lower 
hypertension which Dr. Peart be- 
lieves should be done is the kidney 
transplant. 

“There are many young patients 
whose blood pressure cannot be low- 
ered by drugs. Given the facility and 
a free choice, I would give them a 
kidney transplant,” he said. “I know 
I can lower their blood pressure in 
two ways. The first is to put them on 
hemodialysis (artifical kidney ma- 
chine) and the second is to trans- 
plant a kidney. 

“T think it is perfectly proper to 
use a kidney transplant as therapy 
for hypertension. We haven't done it 
yet as such, but we have done it ina 
sense with patients with complete 
kidney failure. In complete kidney 
failure, blood pressure skyrockets. 

“I would do kidney transplants 
right now for severe hypertension in 
young people . . . but there are just 
not enough kidneys available for 
transplant,” he concluded. 

Dr. Irvine Page, a Cleveland 
Clinic cardiologist and editor of the 
physician’s journal, Modern Medi- 
cine, said about hypertension in an 
editorial: “The past 40 years have 
represented a singular growth period 
in this field. But now it is time to re- 
group. It is not enough merely to 
apply what we already know. . . . 
Treating this disease is still a poor 
substitute for preventing it.” 





For further reading 


Lone Lire to You. Leo Schneider. 
Harcourt, Brace & World, Inc. 1968. 
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PSYCHIATRY 


The perils 
of pill-DOpping 





Housewives to hippies, number of mood drug 
users is soaring. Many scientists are alarmed. 


by Earl C. Gottschalk 


AVID M., a breezy, aggressive 
D young salesman, had to do a 
lot of flying in his work, but he had 
strong fears about going up in air- 
planes. His fears eventually increased 
to the point where he seriously con- 
sidered giving up his high-paying job. 

So David took his problem to a 
physician, who told him to try taking 
a tranquilizer tablet shortly before 
flight-time. The pill worked. It 
worked so well, in fact, that David, 
prescriptions in hand, soon began 
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trying other mood-changing drugs 
when he felt the need. 

To get “up” for important busi- 
ness appointments or social engage- 
ments at the end of tiring days, he 
began using amphetamines, which 
are stimulants. He also found that 
amphetamines helped him to combat 
the hangovers he got from drinking 
bouts with customers. To get some 
sleep after a hectic day, he turned to 
a fast-acting barbiturate “that puts 





Reprinted with permission from The Wall 
Street Journal © 1969 The Dow Jones Co. 
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me out in a couple minutes.” On 
some days, he now takes up to a 
half-dozen assorted mood-changing 
pills. 

David is highly enthusiastic about 
his new regimen. “I never have to 
feel tired or depressed anymore,” he 
says. “I don’t know how I ever got 
along without pills.” 

An increasing number of doctors 
and social scientists don’t share Da- 
vid’s enthusiasm for psychotropic 
drugs, as the mood-changers are 
called. They label the salesman a 
“pill-popper.” They say he is one of 
a growing breed of Americans who, 
abetted by their physicians, are indis- 
criminately using drugs that can be- 
come physically or psychologically 
addictive to some people in fairly 
short order and whose long-term ef- 
fects are still largely unknown. 


Hazards worse than LSD 


Many drug experts regard psycho- 
tropics as a greater potential health 
hazard than hallucinogenic drugs 
such as LSD, mescaline and peyote 
or even “hard” narcotics such as her- 
oin, cocaine and opium. Without 
question, hallucinogens and “hard” 
narcotics have more damaging effects 
on users, but since they can’t be ob- 
tained legally in the U.S. by individ- 
uals, they are used by relatively 
small numbers of people. Psychotro- 
pics, on the other hand, are readily 
available by prescription. 

Medical men are quick to point 
out the specific beneficial effects of 
the mood-changers. “Minor” tran- 
quilizers (“‘major” tranquilizers are 
used mostly in mental hospitals to 
treat serious psychoses) have con- 
tributed importantly to the treatment 
of various neurotic disorders. Am- 
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phetamines are used in medically dir- 
ected weight-reducing programs and 
in treating certain neurotic and ner- 
vous illnesses. Barbiturates are wide- 
ly used to permit rest for persons 
who are ill or otherwise distressed. 

Yet observers believe that many 
people have come to view psychotro- 
pic drugs as cure-alls for all sorts of 
problems, real or imagined, with im- 
plications that could be damaging for 
society as well as for the individuals 
involved. 

“We must consider the possibility 
that a kind of chemical subculture, 
composed of persons who use com- 
pound for purposes not originally 
intended, could begin to thrive in the 
US.,” says Dr. James Goddard, for- 
mer head of the Food and Drug Ad- 
ministration. Dr. Goddard fears that 
this group would be escapist—that 
instead of tackling personal and so- 
cial problems realistically they would 
“opt out of life’s difficulties through 
chemistry.” 

Dr. James B. Louria, a Cornell 
University medical professor and 
president of the New York State 
Council on Drug Addiction, takes an 
even stronger view. He says that if 
present trends continue, by the year 
2000 “we may have a completely 
drug-controlled society, where a wife 
slips anti-grouch pills into her hus- 
band’s coffee in the morning and the 
pharmaceutical equivalent of the li- 
quor store sells chemicals to produce 
any mood from euphoria to mystic 
contemplation.” 

Several recent national surveys in- 
dicate that the use of mood-changing 
drugs already is widespread in the 
U.S. Last year some 220 million pre- 
scriptions, or about 20 percent of all 
those written, were for tranquilizers, 
amphetamines, barbiturates or re- 
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The “tired-wife”’ syndrome that occurs around 
age 30 often prompts the use of mood-changing drugs. 


lated psychotropic drugs. National 
Institute of Mental Health (NIMH) 
studies show that nearly half of the 
U.S. adult population has taken a 
mood-changing drug at some time 
and that one of every four adult 
Americans had taken such a drug in 
the previous year. 

In 1967, Americans spent about 
$400 million to have some 84 mil- 
lion prescriptions for tranquilizers 
filled. By contrast, in 1957 only 7 
percent of the persons interviewed in 
a national poll said they had even 
heard of tranquilizers. 

“Down” drugs such as tranquili- 
zers and barbiturates outsell “up” 
drugs, mainly amphetamines, by 
about four to one in the U-.S.; social 
scientists say that this ratio is in 
keeping with the fact that it is con- 
sidered more socially acceptable to 
take pills to relax than for stimula- 
tion. 

But this situation may be chang- 
ing. According to NIMH, persons 
aged 18 through 20 use stimulants as 
often as tranquilizers or sedatives. 
“A great many young people ob- 
viously don’t agree with their elders 
that it’s bad to take drugs for pleas- 
ure, and this feeling isn’t limited to 
so-called hippies,” says Hugh J. 
Parry, a sociologist at George Wash- 
ington University in Washington, 
who directed a recent NIMH study 
of drug users. 

The typical American user of 
mood-changing drugs, however, isn’t 
a hippie or even a college student. 
Rather, the composite portrait drawn 
from several recent studies is that of 
a suburban housewife. 
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Surveys show that women are 
about twice as likely as men to use 
the drugs, with the highest incidence 
coming among women with three or 
four children. Usage is higher among 
persons from families. whose annual 
income is $10,000 a year or more 
than among persons from lower-in- 
come families. Jews have been found 
to use proportionately more psycho- 
tropics than Protestants or Catholics, 
and whites more than blacks. 

Sociologist Parry attributes many 
of the differences in drug use from 
one group to another to differences 
in their liquor-drinking practices. He 
says that strong taboos keep many 
women from drinking during the 
day, so some turn to drugs as a re- 
lease from tensions. Jews tradition- 
ally drink less than Christians and 
thus tend to use more pills, accord- 
ing to Parry. On the other hand, 
there long has been a fairly high in- 
cidence of “escape drinking” among 
blacks—hence their limited use of 
psychotropics. 

For many women, the use of 
mood-changing drugs begins with the 
“tired wife” syndrome that usually 
occurs around age 30. That’s the 
way it was last year for Betty J., a 
housewife in Westchester County 
near New York City. Her three chil- 
dren, all under five years old, drove 
her to distraction all day, and wor- 
ries about family finances and the 
crying of her youngest child kept her 
awake many nights. Her husband 
was preoccupied with his job and 
“took next to no interest in me,” 
Betty says. 

She adds: “I felt trapped at home 
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all day, and I was always tired and 
irritable. It got so that I couldn’t talk 
to my husband or the kids without 
snapping at them.” 

Betty’s doctor prescribed ampheta- 
mines to pick her up during the day 
and a sleeping pill to use at bedtime. 
Betty says that the pills “made a 
world of difference—I feel much bet- 
ter.” She says she limits her pill-tak- 
ing to three a day (two ampheta- 
mines and one sleeping pill) and be- 
lieves that her need for such medica- 
tion is temporary. “I'll quit when I 
get all the kids off to school,” she 
says. 

Psychotropic drugs are rarely 
harmful when taken in small 
amounts under a physician’s supervi- 
sion, even over long periods of time. 
Taken in excess, however, they can 
have severe consequences. 

Most obviously, overdoses of bar- 
biturates or tranquilizers can prove 
fatal. Physicians say a dose of 15 
tranquilizers usually will kill the 
taker. So will 10 barbiturates taken 
at once. Smaller amounts of both 
drugs can kill when taken with li- 
quor; like the sedatives, liquor is a 
depressant, and the two acting to- 
gether have a potent multiplier ef- 
fect. 

Accidental deaths from the use of 
tranquilizers or barbiturates are few, 
but persons can become physically 
addicted to both drugs without con- 
scious intent. Physicians say people 
react differently to the drugs; a mild 
dose for one person can “hook” an- 
other. And when addiction occurs, 
withdrawal can involve the same sort 
of pain, delusions and convulsions 
usually associated with “hard” nar- 
cotics. 

One psychiatrist tells of a New 
Jersey housewife who became ad- 
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dicted to tranquilizers. The woman, 
50 years old at the time, began tak- 
ing the pills at her doctor’s sugges- 
tion when unusual tension and ir- 
ritability accompanied the onset of 
menopause. Her prescription called 
for four tablets a day, a normal 
dosage because tranquilizers’ calm- 
ing effects usually last four or five 
hours. 

However, in the case of the New 
Jersey woman, the effects of the 
tranquilizers lasted only about two 
hours. When they wore off, she 
found herself more nervous and anx- 
ious than ever. Without consulting 
her physician, she took to increasing 
her daily dosage, supplementing her 
supply of the drug by obtaining pre- 
scriptions from other doctors. 


Craving grew worse 


The tranquilizers brought her less 
and less relief as her craving for 
them increased. Soon she was taking 
10 pills a day, and “her nervousness 
between pills had disintegrated into 
fits of near-hysteria,” the psychiatrist 
says. 

Her addiction was finally recog- 
nized, and the woman was hospital- 
ized for 10 days for withdrawal. 
After that, several months of psy- 
chotherapy were needed before she 
could resume her normal activities. 

Unlike tranquilizers and barbitu- 
rates, amphetamines aren't physically 
addictive (a user can stop taking 
them without uncomfortable with- 
drawal symptoms), nor are fatal 
overdoses a problem. Nevertheless, 
amphetamines can be psychologically 
addictive, according to drug experts. 
“Some. people seem to fall in love 
with them,” says Cornell University’s 
Dr. Louria. “They report instant 
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Many doctors have been accused of being 
as pill-happy as their patients—they deny it. 


feelings of greater alertness, socia- 
bility and excitement. Once they’ve 
tried them, they hate to give them 
up.” 

Serious difficulties can arise when 
amphetamine users fail to make pro- 
visions for the build-up of fatigue 
that inevitably accompanies the peri- 
ods of high stimulation that the drug 
provides. A Manhattan psychiatrist 
says that one of his patients lost his 
business as a result of an overuse of 
amphetamines. 

The businessman was a voracious 
eater who was considerably over- 
weight; on his doctor’s orders, he 
began taking amphetamines as a re- 
ducing aid. Once on the pills, how- 
ever, he found that his capacity for 
work was much increased. An 
amphetamine tablet at night enabled 
him to work long hours preparing 
for his next day’s dealings with cus- 
tomers. Other pills during the day 
kept him alert for the actual negotia- 
tions. For a time, his pill-induced en- 
ergy gave him an edge over his com- 
petitors. 

But eventually the amphetamines’ 
side-effects began to take their toll. 
The businessman became jittery and 
irritable and, as sometimes happens 
to heavy users of the drug, paranoi- 
cally suspicious of others. These 
changes affected his judgment and 
led him into numerous quarrels with 
associates. Over a period of time, 
they also led him into enough bad 
business decisions to bring about his 
bankruptcy. It took hospitalization 
and a lengthy enforced rest to break 
him away from the drug. 

Some observers say that the medi- 
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cal profession should shoulder much 
of the blame for the overuse of psy- 
chotropic drugs. Bernard Barber, a 
sociologist at Columbia University, 
says too many physicians “reach for 
whatever drugs seem to be handy” 
when patients confront them with ills 
they cannot specifically diagnose. He 
decries ‘a medical tendency toward 
drug fads,” psychotropics being the 
latest manifestations, as he sees it. 
“Pressed for results from all sides, 
doctors are sometimes as pill-happy 
as their patients,” he says. 

Many physicians deny this charge. 
They assert that they aren’t to blame 
if patients don’t follow their instruc- 
tions to use psychotropics sparingly 
and for brief periods. Some doctors 
believe that drug industry advertising 
has created a public demand for pills 
of all sorts that they are hard-pressed 
to contain. 

“People have been given the crazy 
idea that they should live a tension- 
free life,” says Dr. Edwin Roberts, 
senior psychiatrist at the psychiatric 
division of Bellevue Hospital in New 
York. “They are told that there is 
some kind of pill that will handle 
any sort of life situation—like 
Excedrin headache number 28. It’s 
tough for doctors to deal realistically 
with people who have such ideas.” 





For further reading 


Minp Drucs. Margaret O. Hyde. 
McGraw-Hill. 1968. 
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. . take as directed:” Our MopERN 
Meoicines. F, E. Shideman, M.D., 
Ph.D., Editor. CRC Press. 1967. 
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ANCIENT GREECE- 


alive and well 
in 
south of Italy? 


WM ] HEN THE MAyoR of Gallici- 
ano, mountain village in Cal- 
abria, rose to speak to the small 
crowd assembled for the opening of 
Galliciano’s new—and first—road, 
none of the official guests understood 
a word he said. Townsfolk in the 
square, however, laughed at his 
jokes. He was speaking in Greek. 

Galliciano is one of a half-dozen 
isolated villages in Calabria where 
Greek with an admixture of Italian 
and Calabrian is spoken. The others 
are Bova, Roccaforte, Roghudi and 
Condofuri. 

A second Greek-speaking enclave 
is on the Salento peninsula in Apulia 
(Italy’s heel). One of the villages 
there bears the friendly name Cali- 
mera—‘good day” in Greek. 

Why do these Italians speak 
Greek? Possibly because the vil- 
lages, hidden away in rugged moun- 
tain country, are the last remnants 
of the Greek colonization which be- 
tween 800 B.C. and 500 B.C. (long 
before Rome amounted to anything) 
turned parts of Southern Italy: and 
Sicily into Magna Graecia or Great- 
er Greece. 
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Skeptics balk at this explanation. 
They point out that (1) the conquer- 
ing Romans thoroughly latinized 
Italy, that (2) the dialect of these 
people is not recognizable as classical 
Greek and that (3) there were two 
periods of Greek influx more recent 
than the pre-Roman colonization. 
One took place between the sixth 
and eighth centuries A.D. when 
Greek-speaking Byzantium ruled 
parts of Italy. Yet another wave of 
Greeks, along with Albanians and 
speakers of Slavonic, arrived in the 
1400s seeking refuge from the new 
Turkish overlords of the Balkans. 
Both Albanians and Slavs still have 
their own linguistic enclaves in Italy. 

Not so, says Gerhard Rohlfs, pro- 
fessor at the University of Tuebin- 
gen, who has made the study of 
Magna Graecia his life work. He be- 
lieves that some Greeks may have 
fled the Turks to Italy—and were 
soon submerged among their Italian 
neighbors. The Greek-speakers of 





Reprinted with permission from Art and Ar- 
chaeology Newsletter, Otto F. Reiss, 243 East 
39th Street, New York, New York 10016. 
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Coin of ancient Greek colony is part of recently excavated ruins in southern Italy indicating 
possible early (800 to 500 B.C.) Greek colonization in Italy. Note Athena’s ‘‘Greek profile.” 


Calabria and Salento, he maintains, 
are the direct offspring of the early 
colonizers of Italy. 

The fact that their language is no 
longer a pure classical Greek is due 
to the natural transmutation which 
occurs in every living language over 
the centuries. But, says Rohlfs, the 
speech of the mountain people of 
Calabria and Salento contains ar- 
chaic elements “‘to an extent which is 
to be observed nowhere else in 
Greek-speaking territory” except one 
tiny patch of the Peloponnesus in 
Greece proper. 

Rohlifs notes that for “yes” and 
“no” (vai and oxi in modern Greek) 
the Calabrian forms are mané and 
udc, in Salento %mme and dégje. He 
gives other specialized linguistic 
points. They may be found in his 
article in The Classical Journal of 
January 1962. 

Other factors cited by Prof. 
Rohlfs: Although the Romans were 
highly successful in imposing Latin 
on the conquered Gauls and Ibe- 
rians, they failed in the attempt 
whenever they came in touch with 
Hellenism. In Greece, Asia Minor 
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and Egypt, Greek proved stronger 
than the language of the conqueror. 

A particularly striking argument is 
based on a religious aspect. The Al- 
banian refugees who came to Italy in 
the 15th century were—and still are 
—staunch adherents of the Greek 
Orthodox faith. In contrast, the 
Greek-speaking hill folk of Calabria 
and Salento are Roman Catholics. 
Had they fled the Turks in the 
1400s, they would have arrived in 
Italy as members of the Greek 
church; and an event as momentous 
as their mass conversion to the 
Roman faith would not have gone 
unrecorded had it happened as re- 
cently as the 15th century. 

If these assumptions are correct, a 
tiny part of Magna Graecia is still 
alive. But what with TV, new roads 
and tourism, many fear it won’t be 
for many generations longer. 

The Byzantines did not appear to 
have come to Italy in sufficient 
strength to bring their language with 
them. They ruled Ravenna for 232 
years—and Bari even longer—but 
there are no traces of Greek in the 
speech of these cities. Hl 
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Teaching songbirds 
how to sing 


An absurd idea? Not really. Songbirds are actually 
being taught to sing—sometimes even the wrong songs. 


by Barbara Ford 


THE ROARING SOUND 
being recorded into 
the square box is so 
loud that the labora- 
tory assistant feeding 

the bird in the box 
wears ear protectors. The bird itself 
doesn’t seem to mind the noise. 
Perched on a bar, it accepts insects 
from the assistant’s hand. A bird 
just like it awaits its turn. 

“These are red-winged blackbirds 
about 15 days old,” says Dr. Peter 
Marler of New York City’s Rocke- 
feller University, a private institution 
limited to graduate instruction. 
“They were dazed for an hour or so 
after we put them in here, but now 
they seem to have adjusted them- 
selves. The canaries don’t mind at 
all.” He opens the door to another 
noise-filled box and several canaries 
peer out. Other boxes contain ca- 
naries. 

The purpose of the noisy boxes? 
Dr. Marler, a British born biologist, 
is one of a small group of scientists 
in this country and abroad who are 
investigating how birds learn to sing. 
In this particular test, Dr. Marler 
hopes to determine what kind of 
song the birds will sing after they are 





é In order to keep track of his dozens of song 
birds, Dr. Marler marks them with leg bands 
as he’s doing with a red-winged blackbird. 


July, 1969 


raised in a cage so noisy they can’t 
hear themselves sing. Surgically-deaf- 
ened birds serve as controls. If the 
experiment turns out like previous 
ones with surgically-deafened birds, 
the blackbirds and canaries will not 
produce a normal song. 

When this crop of songbirds is 
mature, their songs will be recorded 
in a sound-proof chamber. The tape 
recordings will be played into a ma- 
chine called the sound spectrograph, 
which produces a visual record of 
sounds (Science Digest, Nov. 1968, 
page 28). By looking at the record 
—called a sonogram or “voiceprint” 
—Dr. Marler will be able to see just 
how the song of red-winged black- 
birds and canaries raised in noisy 
isolation compare with those of birds 
raised under normal conditions. 

The current interest in birdsong on 
the part of scientists like Dr. Marler 
stems from the fact that songbirds 
are the only animal other than man 
that are known to Jearn to communi- 
cate with their own kind. The word 
learn is significant. Most animals 
communicate, but the few studies of 
animal communication that have 
been carried out indicate that such 
communication is instinctive. Learn- 
ing seems to play little part. 

Birds, too, have their instinctive 
sounds. A good deal of evidence in- 
dicates that bird calls, as distin- 
guished from songs, are instinctive. 
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A call usually consists of just a few 
notes or, if longer, a series without 
any clear organization. A song, on 
the other hand, is a series of notes 
produced in succession and related 
to form a pattern. A crow will give 
its characteristic “caw” and a spar- 
row will produce a sparrow-like 
chirp whether or not they ever hear 
a mature bird of their own species 
calling. At the Kalbfleisch Field Sta- 
tion of the American Museum of 
Natural History, four-week-old chic- 
kadees utter their “chickadee” call 
even though they haven’t heard an 






















adult chickadee since they were two 
days old. The only exception to the 
tule that calls are instinctive seems to 
be birds of the parrot family, re- 
search on which is meager. 

Songbirds, technically called 
passerines, are another story. Some 
of these birds have been shown to be 
incapable of rendering a mature song 
characteristic of their species if they 
are raised in isolation. Others will 
pick up songs which they never sing 
in nature if they are exposed to alien 
birds or even recordings. 

This will hardly come as a surprise 


Dr. Peter Marler (left) plays a tape of a song 
produced by an isolated songbird into a 
sound spectrograph to produce a visual rec- 
ord of the sounds. Squiggly lines on sheet 
in foreground depict one such song. Canaries 
(below) raised in isolation in cages so noisy 
they can’t hear themselves sing are trans- 
ferred to this room—a more normal environ- 
ment. In this place they hear the sound of 
their own voices as well as those of other 
birds for the first time in their lives. Suc- 
cessfully raising wild songbirds (right) from 
the egg requires carefully-controlled condi- 
tions, lots of patience. Dr. Wesley Lanyon 
and his wife feed their infant birds a basic 
avian diet supplemented by insects, berries 
and other delicacies. The birds occupy a 
heated nest inside temperature-controlled box. 





to people who have observed passe- 
rines closely. For centuries, song- 
bird-owners have noted that their 
pets will try to imitate the sounds of 
other birds and even musical instru- 
ments. In the 19th century, schools 
existed in Germany to teach bull- 
finches how to sing more compli- 
cated songs. During the 18th cen- 
tury, scores for teaching birds to imi- 
tate musical instruments were popu- 
lar all over Europe. Today you can 
buy records to teach your canary 
how to sing. 

But this “evidence,” extensive as it 
is, is all subjective since it depends 
solely on man’s ear. After World 
War II, however, sensitive electronic 
sound equipment was put on the 
market. One of the instruments made 
available was the sound spectro- 
graph. A few enterprising scientists 
took young songbirds into their labo- 
ratories, recorded their songs and 
played the tapes into the spectro- 
graph. After training with mature 
birds, the young birds’ songs were 
again taped and put in sonogram 
form. The results confirmed the sub- 
jective impressions of centuries: 
songbirds could /earn to sing. 
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In recent years, these early find- 
ings have been augmented by the re- 
sults of more sophisticated experi- 
ments. Some puzzling questions 
about songbird learning have been 
answered and almost as many ques- 
tions have been raised. Songbird 
learning, scientists have discovered, 
is not a simple matter. 

Take, for example, the degree of 
learning. Not all songbirds learn to 
sing, and the ones that do learn pick 
up varying amounts depending, ap- 
parently, on the species. A former 
student of Dr. Marler’s, Dr. James 
Mulligan, now at St. Louis Univer- 
sity, has shown that song sparrows, 
which have a repertoire of about 15 
extraordinarily complicated songs, 
are capable of learning at least some 
of them in isolation. Dr. William 
Thorpe of Cambridge University dis- 
covered the same ability in buntings, 
which have a much simpler song. 
The blackbird, too, can produce a 
perfectly normal adult song in isola- 
tion but it learns other themes when 
it’s exposed to mature blackbirds. 

The case is entirely different with 
birds like the white-crowned spar- 
row, the canary and the chaffinch. 
All develop songs when reared in 
isolation, but the songs are definitely 
abnormal. When these species are 
raised with other young of the same 
species, they develop an abnormal 
song but one that conforms remarka- 
bly with the abnormalities of their 
associates. Apparently these birds 
have to hear mature birds before 
they can sing a normal adult song. 

The development of all songs, in- 
nate or learned, usually proceeds in 
the same way, spectrographic analy- 
sis shows. The first sounds made by 
young birds are not songs but calls. 
Within a month or five weeks after 
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birth, songbirds begin the subdued 
warbling called “subsong.” Subsong 
varies widely in frequency, almost as 
if the bird were practicing for his 
mature repertoire. Most female song- 
birds retain this subsong throughout 
life, although a few females do de- 
velop a mature song. But the func- 
tions of song as a mating call and a 
warning to rivals usually reserve it to 
the males. By fall, the song of birds 
born in the spring has evolved some 
distinct vocal patterns in addition to 
subsong. The following winter and 
spring, mature song appears. 


Training deaf birds 


This schedule means that at least 
several months normally elapse be- 
tween the time when a young bird 
hears a song and the time when he 
actually sings it himself. In the night- 
ingale, the lapse may be as long as 
eight months. What makes the young 
bird remember the song he has 
heard? Dr. Marler thinks that song- 
birds develop what he calls an “audi- 
tory template,” or model, when they 
learn a song. Later, their own vocal- 
izing allows them to match their 
songs with the model. For proof, he 
points to work with deafened birds. 

“If a bird is deafened after it has 
been trained to normal song but be- 
fore it has itself begun to sing, it de- 
velops a song pattern that lacks any 
sign that the training was effective 
and that is even more abnormal than 
the song of an untrained bird,” he 
says. “The sound is almost mechani- 
cal, or insect-like.” 

Birds deafened after they have 
begun to sing themselves have a 
more normal song, the degree of 
normality depending on how long 
the bird has been allowed to sing. 
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Once mature song appears, it is 
usually fixed for life—although, as 


usual, there are exceptions. 
Thrushes, for example, seem to 
change their songs substantially 
throughout their lives. Chaffinches 
may omit a phrase in later years. 

The extent of a bird’s repertoire 
doesn’t vary, however. If it begins 
singing six songs in late winter or 
early spring of its first year, it will 
continue to sing six songs throughout 
its life span. The extent of the reper- 
toire seems to be set by the species, 
with a few singing as many as 50 dif- 
ferent songs. In this connection, Dr. 
Wesley Lanyon of the American 
Museum of Natural History, has 
done some interesting work with hy- 
brid meadow larks. He found that 
these hybrids develop a repertoire 
that includes more songs than those 
of either of its parents and that only 
one of the songs is an imitation of 
the male parent. 

One of the most fascinating un- 
answered questions about birdsong 
learning concerns exactly when 
learning begins in those species that 
do learn. Does learning begin in the 
egg? In the first few days after birth? 
Or later? The few experiments con- 
ducted along these lines seem to indi- 
cate that songbirds do not learn 
songs in the first week of life. But 
the evidence is far from conclusive, 
because hardly anyone has succeeded 
in raising wild songbirds from the 
egg in a laboratory. Unlike calling 
birds, songbirds are born in an ex- 
tremely helpless condition and even 
large amounts of tender loving care 
under rigidly controlled conditions 
usually fail to keep the infant song- 
sters alive. 

One of the few scientists who has 
succeeded in raising wild songbirds 
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Scientists can’t find out when songbirds learn 
to sing until they can raise them from the egg. 


from the egg is Dr. Lanyon, who is 
an ornithologist. In the past two 
years he and his wife, who serves as 
his assistant, have reared blue jays, 
house wrens, eastern meadowlarks 
and crested flycatchers from the egg 
stage. The jays and wrens, both non- 
songbirds, have been released, but 
the meadowlarks and flycatchers are 
serving as subjects in a number of 
learning studies. The Lanyons’ labo- 
ratory is located at Huntington, Long 
Island, on the grounds of the Kalb- 
fleisch Field Station, which is oper- 
ated by the American Museum of 
Natural History. The station is a 
rolling tract of land with a large 
pond and a number of buildings. 

“My wife and I have been work- 
ing on raising wild birds for 16 
years, and we now feel we have the 
answer,” says Dr. Lanyon. The se- 
cret, he explains, lies in two factors: 
nest and diet. Almost all scientists 
who raise wild birds use large, 
sound-proof, temperature-controlled 
boxes, but the Lanyons go a step fur- 
ther and provide a temperature-con- 
trolled nest inside the temperature- 
controlled box. Actually, the nest is 
the standard spun glass heating man- 
tel used to heat inflammable mate- 
rials in laboratories. 

“We heat the nest from below— 
the birds are in the nest,” he says, 
opening the front of a box and dis- 
playing four minute blue-winged 
warblers inside the bowl-shaped 


. “nest.” The birds open their beaks 


hungrily. “We feed them the basic 
Bronx Zoo avian diet, but we add all 
sorts of things,” says Mrs. Lanyon. 
A tray beside the box contains a 
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number of ingredients, of which ber- 
ries are the only recognizable item. 
She mixes the ingredients together 
and spoons the mixture into the 
beaks. 

“We've suffered more in raising 
birds like these than we did raising 
each of our children,” says Dr. Lan- 
yon. “But now we've refined our 
techniques so that what used to be 
very difficult is no problem at all.” 

It’s still a problem for most re- 
searchers, though. Dr. Marler and 
Dr. Mulligan have both tried to raise 
wild songbirds from the egg with ca- 
nary foster mothers. “I haven’t had 
any success, but Jim raised a few 
birds when we were both at the Uni- 
versity of California at Berkeley,” 
says Dr. Marler. Dr. Mulligan is 
continuing this method at St. Louis 
University, but Dr. Marler is switch- 
ing back to hand rearing with “a few 
new ideas.” 

Raising songbirds from the egg 
will probably answer one nagging 
question on passerine learning, but 
there are still plenty of other myster- 
ies to be unraveled. Why do some 
young songbirds learn much from 
mature individuals, others little or 
nothing? When does learning stop? 
And how does a bird know which 
bird in a forest of birds to imitate? 
Answering these and other questions 
should keep students of songbird 
learning busy with tapes and sono- 
grams for years to come. @ 





For further reading 
Birp Sonc: Acoustics AND PHYSIOLOGY. 
Crawford H. Greenewalt. Smithsonian 
Institution Press 1968. 
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NEW. FOR PEOPLE 


Miniature electronic organ called 
“Stylophone” is no bigger than 
a transistor radio, but it’s a real 
musical instrument, not a_ toy. 
Invented by Briton Ted Coleman 
and marketed in the U.S. by 
American Xylophone Co., Chi- 
cago, the instrument has a key- 
board which is played by touch- 
ing it with an electronic stylus— 
no keys are depressed. The 
makers claim that even the most 
unmusical of people can learn to 
play it after only a few minutes 
of practice. It is even possible 
to connect the instrument to a 
home hi-fi amplifier and then 
play it through stereo speakers. 





A room-to-room air conditioner that can be toted around and slipped into almost any double- 
hung window without need of braces and brackets is this season’s adventure in ‘‘portable” 
coolth. It’s as portable as anything weighing some eighty pounds can be portable (which means 
that with only the help of your wife or 12 year old, it can be Jockeyed around from room to 
room as required, plugged into a 115-volt outlet and away you go.) This latest in relatively 
lightweight air conditioners, comes in 5-, 6- and 8,000 BTUH models and is really for smaller 
rooms, like nurseries, bedrooms and dens measuring up to about 12 x 12 feet in size. But it will 
even drop the temperature several points in a larger room if things get insufferable. The one 
shown below left is a two-speed model manufactured by Chrysler Airtemp. The diagram at right 
shows how it fits into and is braced by the window framing itself with minimal “keepers.” 
Blower is cushion mounted and thermal insulation prevents sweating. It’s called ‘‘The Sleeper.” 
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Jog right in your home, office or hotel room 
on the new ‘“Pace-Setter’’ by Reynolds Alu- 
minum, Richmond, Va. All you do is jog on a 
treadmill while grasping the handlebars. Bad 
weather need never interrupt your jogging 
program again. You can get in several miles 
of vigorous jogging every day by making use 
of those spare moments that would other- 
wise just be wasted. Pace-Setter is light 
enough to be carried with you anywhere, and 
it’s sturdy enough to withstand years of the 
most enthusiastic jogging. It even has a 
built-in pedometer so you can measure how 
far you have jogged after each day’s workout. 
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Take your best oral hygiene habits along with 
you this year when you go camping. You can 
now buy a Water Pik (left) that is battery- 
powered. Water Pik Cordless by Aqua Tec, a 
Teledyne Company, cleans gingival margin— 
a place the toothbrush often misses—by gently 
flushing out loose debris and food particles 
with water stream for a cleaner mouth and 
healthier teeth. Device comes with simulated 
black alligator case the size of small purse. 





You can test your own home 
water supply for invisible hard- 
ness with a free test kit from 
Culligan, Inc., Northbrook, Ill. 
All you do is quickly dip a 
chemically-treated paper tab into 
glass of water from any faucet, 
as shown at left. Remove tab 
immediately, holding it vertically. 
Dark gray bands will turn pink or 
purple if your water is hard. A 
simple chart enables you to de- 
termine the approximate cost of 
softening it. What is hard wa- 
ter? It’s merely water into which 
natural minerals have dissolved. 
Water softeners remove _ hard- 
ness minerals to make your soap 
and detergents more effective 
and keep cleaning costs down. 
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NEWS 


IN BRIEF 
“Science Month 


Black 
children 
choose 
white 
dolls 


LACK YOUNGSTERS who are asked 
to select a black or white doll 
from two dolls presented to them 
usually choose the white one, ac- 
cording to a recent New Jersey study 
described in the Journal of Social Is- 
sues. Thirty years ago in a similar 
test, more black children chose black 
dolls. The young blacks’ responses 
are much like those of white young- 
sters, who also prefer white dolls. 
The test set-up for the 341 young- 
sters, who ranged in age from three 
to eight, was simple. Each child was 
shown two puppets identical except 
for skin and hair color and asked 
four questions at random: 
Which puppet is the nice puppet? 
Which puppet looks bad? 
Which puppet would you like to 
play with? 
Which puppet is the nice color? 
The children responded by point- 
ing. Black experimenters tested 
blacks and whites tested whites. 
Both blacks and whites clearly 
preferred the white puppets to a sta- 
tistically significant degree, the re- 
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Face pressed to store window, child strains 
to get a better look at dolls. Psychologists 


suggest that black children choose white 
dolls because of their feelings of inferiority. 


sults show. Middle-class blacks 
tended to like white puppets even 
more than lower-class blacks. The 
question that elicited the most white 
preference among these advantaged 
black youngsters was the “nice pup- 
pet” query. White children showed 
little class difference in their choices. 

On all four items, black boys fa- 
vored the white puppet more than 
black girls. So did white boys as 
contrasted to white girls. Among the 
black children, the differences tended 
to increase with age, with boys pre- 
ferring white puppets to a greater 
extent as they grew older and girls 
preferring them less. 

The 1939 study, on which the cur- 
rent study is based, showed a little 
less preference for white puppets 
among black children on three of 
the four questions. In the new study, 
more black children—most of them 
seven to eight years old—preferred 
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to play with the black puppets than 
in the old study. 

The two psychologists who con- 
ducted the research, Steven R. Asher 
and Vernon L. Allen of the Univer- 
sity of Wisconsin, suggest that the 
enhanced status of the black today 
may actually increase his feelings of 
inferiority because he is compared 
more frequently with whites. The 
older black children in the study 
who chose to play with blacks in- 
stead of whites may be avoiding 
threatening social comparisons. 

Since black males are more likely 


Sleeping on air 

A bed designed to help treat bed- 
sores and burns is also putting in- 
somniacs to sleep and possibly even 
changing the content of dreams. 
Called the “fluidized bed,” it consists 
of a sea of tiny glass beads, each 
about as large as a grain of sand, 
that are supported by warm air. 

Milton Roy Company, the de- 


to be aware of their relatively infe- 
rior social position than females, 
they choose white puppets even 
more than black females, Asher and 
Allen add. 

Although it’s not statistically sig- 
nificant, one particularly interesting 
fact that emerged from the study is 
that two children from Black Mus- 
lim homes chose black puppets over 
white. Does the rejection of social 
comparison with whites, as black 
militants urge, result in a more posi- 
tive race and individual pride for 
blacks? 


signer and manufacturer, is testing 
one such bed at the Medical College 
of the University of South Carolina 
where, doctors report, it not only 
cuts the time needed to heal bedsores 
but also induces a peaceful, drugless 
sleep in insomniacs. One such insom- 
niac, who hadn’t had a real night’s 
sleep in over 20 years, was able to 
sleep deeply without terrifying 


oesgngyonosuenuagosessusgourgzaggcosegsuonensascvavesnoodsagnoonsseanoogsgaouengngnonagensueseg goo egs4000ng400 en eH ON ANH eSATA 


Blurred photo below can be cleared up to appear like this man’s face because of a process 
called ‘‘photo-restoration.’”” Developed at Scripps Institution of Oceanography, process _in- 
volves a machine which scans picture and converts it to thousands of dots. Information is 
then fed into IBM computer which corrects image and projects it onto cathode ray tube. 
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Aged elephant groping above is blind and can’t find food. Younger elephant comes to his aid 
and begins feeding him. This is unheard of behavior in most other animals—but fairly com- 
mon among elephants. Most other species drive the old or sick out of the herd or kill them. 


MOM 


dreams that had plagued him since 
he had participated in the Normandy 
invasion in 1944. 

A psychiatrist at the Medical Col- 
lege reports that mental patients 
treated in the bed experienced deep 
restful sleep with apparent change in 
dream content and percentage. More 
“fluidized beds” will go to other re- 
search institutions, but don’t sign up 
for your model yet—they cost be- 
tween $7,000 and $10,000 in their 
present form. 





Stewardesses: tears inside 

Those . high-flying stewardesses 
with the gleaming smiles may ac- 
tually be feeling mighty low, says a 
French psychiatrist who works for 
Air France. Eighty percent of the 
stewardesses whom Dr. Claude J. 
Blanc examined in the last five years 
had emotional problems that found 
expression in depressions or neuroses. 
Conflicts in private life often precipi- 
tated the psychic syndrome, leading 
the French investigator to believe 
that the stresses of their job work 
against stewardesses with private 
problems. The stresses include a 
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career that is “merely an interme- 
diary stage in their existence, since 
the regulations limit their period of 
activity,” explains Dr. Blanc. 


Safe in a quake 
The actual moving of the ground 
in an earthquake seldom causes 
death or injury, says the Department 
of the Interior. Collapsing walls, fall- 
ing debris, flying glass, fires and 
fallen power lines do most of the 
damage, along with the landslides 
and giant ocean waves sometimes 
triggered by a quake. If you’re inside 
in a quake, the Department suggests 
staying away from windows, mirrors 
and chimneys. Crawl under a table, 
desk or bed if the shaking is severe. 
If you're outside, try to avoid high 
buildings, walls, power poles and 

other objects that might fall. 





Animal life on Jupiter? 
Animal life may have evolved on 
other planets in our solar system, ac- 
cording to scientists at NASA’s 
Ames Research Center in California. 
They applied an electrical charge to 


Science Digest 








a mixture of methane and ammonia 
simulating the atmosphere of Jupiter 
and produced hydrogen-cyanide and 
cyanogen. These products are the 
chemical precursors of amino acids 
which are the building blocks of pro- 
teins, a major component of animal 
life. 

In one experiment, the Ames 
group applied an electrical charge to 
a mixture of methane, ammonia and 
water for just 24 hours to come up 
with chains of amino acids called po- 
lypeptides that are almost as long as 
protein molecules. The same mixture 
of water and gases is believed to 
have made up the earth’ s primordial 
atmosphere. 

The Ames experiments “lend sup- 
port” to the theories of the existence 
of extraterrestrial life and the chemi- 
cal evolution of life, says Dr. Cyril 
Ponnamperuma, chief of the chemi- 
cal evaluation branch in the exobi- 
ology division at Ames. The speedy 
production of polypeptides indicates 
that chains of amino acids could 
have formed quickly instead of in 
the half-a-billion years that had been 
estimated. 

A number of energy sources—ul- 
traviolet light, electrical discharges, 
radioactivity, heat—could have sup- 
plied the “spark” to set off the life- 
producing reaction, Dr. Ponnampe- 
ruma adds. The Ames researchers 
tried them all, producing different 
kinds of building blocks in each case. 
The energy sources were directed 
against a pattern of circulating meth- 
ane and ammonia gases and water 
vapor like that thought to have pre- 
vailed on the ancient earth. 

In one of the earliest Ames experi- 
ments, an electron beam turned on 
the circulating gases produced ade- 
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nine, the single most important bio- 
logical compound. It’s found in both 
DNA and RNA, the nucleic acids 
that determine heredity and bodily 
development. 





Jolly is “happy” everywhere 

To a pre-literate inhabitant of 
Borneo, a photograph of a happy 
face apparently looks as much like a 
happy face as it does to a USS. col- 
lege student. A new study described 
in Science indicates that facial 
expressions cross cultural lines from 
literate to pre-literate societies. The 
most widely recognized expressions 
are happiness, anger and fear, fol- 
lowed by disgust, surprise and sad- 
ness. 

The groups tested came from the 
US., Brazil, Japan, New Guinea and 
Borneo. In the U.S., Brazil and 
Japan, college freshmen viewed 30 
carefully-chosen slides that were 
flashed on a screen for 20 seconds 


Portable bacterial isolation ward litter will 
protect patients with contagious diseases or 
those susceptible to outside contamination or 
infection. Built by Chrysler, inflatable sheath, 
made of fire-retardant plastic, will be used 
aboard military air transports in the near future. 
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each. The pre-literate Fore people of 
New Guinea and Sadong of Borneo 
inspected prints of the same photo- 
graphs one at a time. Subjects chose 
a word describing each expression 
from a list of six provided. Since the 
pidgin spoken by the Fores has no 
words for disgust or surprise, 
phrases like “looking at something 
which stinks” and “looking at some- 
thing new” had to be used. 

Researchers selected the photo- 
graphs to display pure emotions un- 
complicated by cues to more than 
one emotion and “display rules”’— 
learned procedures for intensifying, 
minimizing or otherwise managing 
expressions. They think that confus- 
ing cues and display rules are re- 
sponsible for the failure of earlier 
studies of facial expressions to show 
cultural transfer. The 30 faces cho- 
sen were all Caucasian, but Melane- 
sian faces were also shown to the 
Fores, with similar results to those 
obtained with Caucasians. 


Life begins at 100 

The Southwest Research Center 
recently listed some problems that 
might occur if, as Dr. C. W. Hall of 
its staff predicts, we should ever live 
to be 200 or 300 thanks to medical 
research. Retirement age—will we 
retire at, say, 175, thus aggravating 
the unemployment situation? Insur- 
ance—will companies invest princi- 
pal for as long as two centuries or 
more to give everyone a 60-year 
paid up life policy? Food and space 
—will old people (150 years and 
more) be shunted off to another 
planet for compulsory retirement to 
give their children a better standard 
of living? Prison sentences—should 
longevity be encouraged in prisoners 
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serving life terms? The younger gen- 
eration—how will a 200-year-old 
who had his children at 25 ever re- 
member the names of all his grand- 
children? 


Science tid-bits 

The future used to belong strictly 
to the crystal-ball gazers, but that 
was before the advent of a new 
(1966) organization called the World 
Future Society. Dedicated to the se- 
rious study of the future, the Wash- 
ington, D.C.-based society already 
has 3,000 members, including a 
number of respected scientific 
names. A recent issue of The Futur- 
ist, the society’s magazine, made 
predictions about the years to come: 

The writing of dates may change 
in the next decade. For example, 
July 1, 1969, would become 1969 
July 1, to standardize data for elec- 
tronic computers. The computer pre- 
fers a year/month/day sequence, 
which corresponds to the 
hour/minute/second notation of 
time. Such a system is already in use 
by many European countries. 

Full-size cities may be floated in 
U.S. harbors. Buckminister Fuller 
has already built a model of such a 
city, which could be strung together 
in a number of modules to accom- 
modate up to 125,000 people (see 
Sea City, Science Digest, Dec. 1968). 
One advantage to floating cities: you 
can tow the city to another site. 

Hippie attitudes may become 
more common. The idea of work as 
a duty is on the way out in a society 
where only a quarter of the work 
force will soon be needed to produce 
all society needs. Institutions will 
soon find it harder to pay the pre- 
mium for unpleasant work. 
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by H. R. Whitaker 


W ITHIN HOURS of the first start- 
ing gun of the 19th Olympic 
Games at Mexico City last October 
12, records began falling like autumn 
leaves. By sunset of October 20, clos- 
ing day for the greatest track and 
field meet in history, 15 world rec- 
ords and 23 Olympic marks were 
broken, several by fantastic margins. 

There were all sorts of theories to 
explain the rash of unprecedented 
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performances. It was known that the 
competitors had been conditioned to 
exceptional sharpness. It was also 
known that black athletes, who set a 
majority of the records, were greatly 
spurred by pride in race; and that 
the altitude (Mexico City is more 
than a mile high) appreciably lowered 
atmospheric resistance. But there was 
also speculation—of particular inter- 
est to track and field competitors the 
world over—that the surface on 
which the athletes had performed 
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“Chemgrass,” brand name for Monsanto’s 
version of synthetic turf, is being used to 
carpet a traffic island (above) in Cincinnati 
and poolside lounge in Palm Springs, Calif. 





may have been a decisive factor in 
the record-setting binge. And there 
was ample reason to think so. 

The six Olympic tracks, and all 
runways, circles and aprons for field 
events, were topped with a specially 
compounded resin developed in 1961 
by the 3M (Minnesota Mining & 
Manufacturing) Company of St. 
Paul. Originally intended as a sur- 
face for harness racing, Tartan 
Brand Surfacing had already earned 
a name for itself as a “fast track.” 

Since its first collegiate installa- 
tion at Macalester College in 1963, 
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record breaking on the new topping 
has become routine. At West Point, 
Track Coach Carleton R. Crowell 
reports that since synthetic tracks 
were installed in the U.S. Military 
Academy fieldhouse, “there has been 
considerable improvement in the 
times turned in by our athletes in 
the 60-yard dash, the high hurdles 
and middle-distance events.” Similar 
improved times on synthetic surfac- 
ing have been recorded at the Uni- 
versity of Tennessee, the University 
of Houston and Bowling Green Uni- 
versity. A dash man who competed 
in last October’s Olympics has men- 
tioned the invaluable psychological 
effect on him of knowing he was 
running on a “sure-footing” track 
surface. 

There is no quick or easy way to 
install a synthetic track. The laying 
of a single 440-yard outdoor oval re- 
quires several weeks of carefully su- 
pervised work. The operation begins 
with the leveling-off of a 12-inch bed 
of subgrade soil, over which gravel 
or crushed rock is then spread to a 
uniform 6-inch depth. On top of this 
layer, a final 22-inch base of as- 
phaltic concrete is rolled smooth. 
When the asphalt has hardened, the 
liquid resin is slowly poured until it 
has reached an even thickness of 2 
inch. In color and texture, the solidi- 
fied surface resembles the sole of a 
tennis shoe, except that it is much 
denser and tougher. Fieldhouse in- 
stallations are usually laid over 6 to 8 
inches of asphaltic concrete. Gymna- 
sium installations ordinarily require 
only a thin (12- to 1-inch) layer of 
plywood. 

The new synthetic surfacing is 
much more than a “fast” track; it is 
in fact a multiple prodigy that has 
amazed its own most enthusiastic 
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promoters for a number of reasons, 
one of which is its versatility. In ad- 
dition to its rapid development as the 
“track of the future,” the new sur- 
facing is widely used to convert the 
floors of school and municipal field- 
houses into all-purpose gymnasiums, 
on playgrounds and ship decks, in 
hallways and locker rooms, as floor- 
ing for veterinary barns and for 
truck beds. Because of limited space, 
urban-located Portland State College 
used synthetic surfacing to turn the 
roof of its physical education build- 
ing into an all-purpose recreational 
area with four tennis courts, a run- 
ning track and large areas for other 
intramural contests. 

The new material has proved its 
durability many times over. The 
Meadows harness track has lasted six 
years without major repairs or re- 
placement of material, the Belmont 
track, five years. Of half a dozen col- 
leges that have used synthetic surfac- 
ing on indoor and outdoor tracks for 
at least two years, not one has been 
faced with a repair bill due to deteri- 
oration of material. 

Spectacular as its performance has 
been thus far, the synthetic track has 
received but a fraction of the public- 
ity lavished on subsequently devel- 
oped artificial turfs and grasses that 
promise to revolutionize virtually the 
entire range of recreational surfaces. 
Monsanto alone produces eight vari- 
ations of a carpet-like topping— 
usually bright green, although it is 
available in other colors—that may 
be used to surface playgrounds, golf 
tees and greens, lawns, tennis courts, 
field houses, poolsides and playing 
fields for football and baseball. 

To date, the fair-haired child of 
the funny-grass family has unques- 
tionably been Monsanto’s Stadium 
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Surface, a half-inch of polyester- 
backed nylon pile bonded to a half- 
inch of energy absorbent padding, 
and better known to sports buffs as 
AstroTurf. In 1968, the 3M Com- 
pany entered the competition with a 
similar carpet known commercially 
as Tartan Turf. Except for fractional 
differences in thickness, the grad- 
uated bases for both turfs are iden- 
tical with the bases on which syn- 
thetic track surfaces are laid. Both 
are laid cross-wise, in strips. Astro- 
Turf is secured to its asphalt base by 
a special bonding agent and is tucked 
under at the edges, bed-sheet style. 
Tartan Turf’s energy-absorbent pad, 
which is wet-poured, bonds itself 
both to the asphalt below and to the 
carpet backing above. 


‘The rug’ shows its versatility 


Originally installed as a substitute 
for the natural grass that would not 
grow beneath the sunlight-filtering 
canopy of Houston’s Astrodome, the 
rug (as Houston students call it) did 
not begin to demonstrate its real vir- 
tuosity until the football season of 
1967 had ended, and the reports 
began coming in from recent out- 
door installations at various colleges. 
Among other schools reacting favor- 
ably to tailored turf was the Univer- 
sity of Washington, which frequently 
plays its late-season games in deluges 
of rain. Since there are no mud pud- 
dies on artificial turf, Washington 
players were able to leave the field at 
the end of a rainy afternoon wet but 
clean. At Boston University, the ath- 
letic department discovered last De- 
cember that artificial turf had re- 
duced maintenance costs by 70 per- 
cent, laundry costs by more than 
half. As had been the case with syn- 
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thetic track surfacing, the turfs were 
proving themselves both durable and 
weatherproof. Functionally, they 
were in as good shape at the end of 
the season as they had been at the 
beginning. 

But by far the most widely her- 
alded feature of artificial turf has 
been its increasingly obvious capacity 
to reduce drastically knee and ankle 
injuries to football players. Such in- 
juries constitute a very real Sword of 
Damocles that hangs over the head 
of every football coach in the nation, 
every fall, from September to De- 
cember. Knee injuries alone cost 
professional football an estimated 
$500,000 every season; while at sub- 
professional levels, some 50,000 of 
the nation’s young footballers have 
to submit to surgery each autumn for 
knee and ankle injuries incurred dur- 
ing games or practice sessions. In 
one six-day period last November, 
five of the best known football play- 
ers in the U.S. were put out of action 
for the remainder of the season by 
grass. 
knee injuries suffered on natural 

Casualty reports to date by schools 
using artificial turf have been en- 
couraging. A survey of the 1966-67 
football seasons at Houston, Indiana 
State and at Seattle’s Memorial Sta- 
dium showed that in the course of 76 
games and 89 practice sessions, only 
two serious knee injuries had oc- 
curred—neither of the two turf-re- 
lated. On natural grass, the total 
would have been nine. There were 
no ankle injuries other than minor 
sprains. At the end of the 1968 sea- 
son, its first on artificial turf, the 
University of Wisconsin found it 
had suffered one-third fewer knee 
and ankle injuries than in 1967. 

Although the funny grass business 
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as a whole flourished during the late 
fall and winter of 1968-69, enthu- 
siasm for stadium turf flagged no- 
ticeably as flaws began to appear. 
Midway through the 1968 football 
season, dark spots began to appear 
on the University of Tennessee’s arti- 
ficial turf, like a siege of synthetic 
acne. Prompt diagnosis by a hastily 
summoned manufacturer’s represent- 
ative disclosed that the predominant 
green fibres of the turf had suffered 
extensive breakage where play had 
been heavy—but that the black fibres 
interwoven to enhance the illusion of 
natural grass, had remained largely 
intact. In short, the turf had not held 
up the way it had been expected to 
hold up, chiefly because of the low 
denier count (fiber weight) that 
makes nylon fibres peculiarly suscep- 
tible to ultraviolet rays. When prom- 
ised replacement is made this sum- 
mer, the turf of Neyland Stadium 
will have fewer black fibres and a 
denier count considerably higher 
than that of the old turf. 

Numerous low-keyed complaints 
about skinburns that were incurred 
on artificial turf haven’t caused a 
great deal of worry. The consensus 
of coaches and trainers seems to be 
that skinburns are a part of playing 
football on funny grass, and should 
be treated just as any other abrasion 
is treated—promptly and without 
undue comment. 

At Indiana State, which readily 
admits it has suffered fewer knee and 
ankle injuries on artificial turf, train- 
ers last fall nevertheless discovered a 
“marked increase” in hand and wrist 
injuries on the home field. While this 
is an isolated complaint, it is one 
more indication that all is not yet 
roses in the artificial turf business— 
that there are bugs to be worked out. 
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Funny-grass may even make those 
“keep-off-the-grass” signs in parks obsolete. 


Synthetic surfacing of whatever 
sort will be a special blessing to met- 
ropolitan areas. An artificially sur- 
faced municipal field such as At- 
wood Stadium in Flint, Mich., will 
be capable of bearing continuous 
heavy traffic in the form of football, 
baseball and intramural contests 
played by a dozen or more schools, 
plus band practices, ROTC drills and 
periodic outdoor shows and other 
public gatherings. For many urban 
sections, synthetic surfacing will also 
possess built-in incremental value. 
“By surfacing already available 
ground, a city school can save up to 
a quarter of a million dollars on new 
lots that are being priced further and 
further out of reach,” declares Ward 
Overall, Monsanto marketing spe- 
cialist. “By so doing, the school in- 
creases the value of property that 
otherwise might have deteriorated to 
nothing. Today, you've got to get 
maximum use out of every square 
foot of city ground.” 

The makers of artificial recrea- 
tional surfaces are still improvising. 
Some years ago, there was experi- 
mentation with a bright green carpet- 
ing material (forerunner of the piling 
for today’s artificial turf) that caught 
the public eye briefly, then disap- 
peared. Today, a much improved de- 
velopment of that first “rug,” called 
Chemgrass, is in production at the 
St. Louis laboratories of Monsanto. 
Designed for landscaping, C he m- 
grass, though basically similar to 
other turfs, has distinctive features. 
Its inch-high pile is of polyolefin 
material, rather than of nylon. The 
olive-green blades are much larger 
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and duller than the fibres of golf, 
poolside or stadium turf, but at a dis- 
tance they look much more like nat- 
ural grass. Because it will invade the 
seed, sod and fertilizer businesses, 
Chemgrass is competitively priced. 
Where different types of AstroTurf 
vary in price per roll, from $1.50 to 
$3 per square foot, Chemgrass costs 
the customer only 45 to 75 cents, de- 
pending on the quantity ordered. 
And since no expensive subsurfacing 
is involved, the installation cost is 
less than that of stadium turf. 

Because it is a very recent devel- 
opment, the future of the synthetic 
surfacing business cannot as yet be 
accurately projected. Such a projec- 
tion is probably not even necessary; 
the industry already knows all it 
needs to know, for a starter—that its 
products have caught the public im- 
agination and have proved their po- 
tential value to those who will be 
using those products tomorrow. As 
for the effect on the landscaping 
business of Chemgrass, one thing is 
certain: For the home or school or 
industrial plant that dresses up its 
premises with artificial grass, there 
will no longer be any need for the 
immemorial sign that reads: KEEP 
OFF THE GRASS. If there is a sign 
at all, its legend may well be: HAVE 
A WALK ON OUR LAWN—THE 
TREAT’S ON US! @ 





For further reading 


“How to put down an instant lawn.” 
R. Caposto. Poputar Science. 191: 
178-81. October 1967. 

“Mod sod.” Time Macazine. 89: 57. 
May 12, 1967. 
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Is yours the special kind 
of mind that 
has to know... 


.. . what causes the sun’s coronas—both near 
and far? What curious phenomena they create 
in Earth’s atmosphere? What part the sun 
plays in the five ways the world may end? 





... that the world’s smallest monkeys—pigmy 
marmosets—are the size of mice, weigh a few 
ounces, are talkative, snippy. 


. . . how computers 
are programmed to 
draw pictures? How 
sketches like the one 
here, drawn by an 
electronic brain in 
London, was a key 
tool in solving prob- 
lems in a study of 
human factors? 


Then, for your kind of mind there is a special magazine: 


SCIENCE DIGEST 
—crammed with news of fascinating expeditions, discovery and research, 
reviews of reports in science journals and books. Best of all, it is written 
in non-academic language and designed to provide a cross-fertilization of ! 
ideas in business, in the lab, in school—or just to satisfy the curiosity of 
that special kind of mind. Find out by sending in the coupon below. 





Please don’t forget your zip code 
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How many ‘ologies | 
do you know? | 


by H. S. Tucker 


xpanding sciences and studies of various things are . 
K ever adding to the more than 200 “‘ologies”’ in our 
language. For example, did you know that one studies 1 
nothing but finger rings? It’s dactyliology! Can you 
come up with the “ology” for each of these 30? H 

} 
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Science or study of: 
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11. effects of low temperatures on life ......—— 
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Dsante eae a cee Ss ee 
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LG.origineot Taces ea7 ae kn 6. eee 

17. possible life outside the earth ........... 
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| 
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29. things dug from the earth ............. 
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(For answers, turn to page 88.) 
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PSYCHOLOGY 


The 
great 
moon 
hoax 


The moon people flew on 
bat wings, had furry bodies 
and faces like apes. They 
lived in mysterious gar- 
dens of feathers, played on 
white beaches and sap- 
phire hills—or so the New 
York Sun claimed in 1856. 
Richard Locke, editor, fab- 
ricated the whole story and 
plunged much of the west- 
ern world into chaos. 


by John Cottrell 


LL DAY LONG, excited crowds 

had besieged the dingy offices 
of the New York Sun. Now it was 
midnight and they still stood in thou- 
sands, more clamorous than ever. 

But their vigil was hopeless. For 
once, neither money nor influence 
could secure a copy of the brash 
New York penny newspaper. The 
entire print of the sensational issue 
dated August 25, 1856, had been 
sold out since noon. 

That morning’s explosive banner 
headline had plunged the city into a 
ferment of speculation, curiosity and 
alarm. “GREAT ASTRONOMICAL 
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DISCOVERIES,” it announced, 
“Jately made by Sir John Herschel, 
LL.D., F.R.S. at the Cape of Good 
Hope.” 

The news that followed could 
hardly have been more stupendous. 
There was now known to be life on 
the moon, the newspaper informed 
its breathless readers. Sir John Her- 
schel, the famous English astrono- 
mer, had observed it recently 
through a powerful new 288-inch 
telescope, while charting the south- 
ern skies. 

A full report of his amazing dis- 
covery, it was explained, had already 
been contributed to the Edinburgh 
Journal of Science by one of Her- 
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Lunar animals and men such as these were reported to exist in the fabulous moon gardens. 


schel’s party, Dr. Andrew Grant. 
The Sun had acquired exclusive 
rights to reprint the disclosures in a 
series of seven daily articles. 

The first installment, while not 
claiming explicitly that living things 
had been observed on the moon, 
hinted tantalizingly that animal life 
existed there. It also described graph- 
ically a strange world of craters, 
mountains, rivers, forests and lush 
vegetation supposed to have been 
seen through the super-telescope. 

Herschel’s_ startling achievement, 
the Sun reported, had been made 
possible by “a transfusion of artificial 
light through the focal object of vi- 
sion.” 
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As far as puzzled American as- 
tronomers could determine, it appar- 
ently meant that he had found some 
way of reinforcing the image seen 
through his telescope by a light- 
source in the observatory itself. 

It must be true, millions of Ameri- 
cans felt. Astounding and incredible 
though it sounded, there could be no 
doubting the reputation or integrity 
of Herschel and his father Sir Wil- 
liam Herschel as the most celebrated 
astronomers of their age. 

Between them these two had al- 
ready made many important discov- 
eries through powerful telescopes; Sir 
William had discovered the planet 
Uranus and hundreds of new stars. 
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Blue goat-like animals, miniature zebra and 
have been sighted by Sir John Herschel at 





lunar bison were supposed to 


his observatory in South Africa. 


When Sir John heard about the hoax, he joined the world in a hearty laugh. 


Who would be more likely than his 
son to find life on the moon? With 
bated breath, New York awaited the 
second day’s revelations. They 
proved no disappointment. 

At exactly 9:30 p.m. on January 
10, 1856, the Sun’s readers learned, 
Herschel and Grant had succeeded 
in focusing their great 14,826-pound 
lens precisely on the moon’s surface. 

They saw romantic mountains, the 
Sun said; a blue inland sea with bril- 
liant white beaches and green marble 
rocks; the feathery foliage of un- 
known trees; ranges of hills glisten- 
ing as if encrusted with sapphires, 
rubies and amethysts. 

They saw groups of great claret- 
colored obelisks and pyramids; ver- 
dant creeping foliage; dark red flow- 
ers like giant rose-poppies growing in 
the lunar cornfields. 

This appetizing scene-setter left 
the New York public avid for more. 
Interest grew to near-hysteria and 
the huge crowds became daily 
dawn-to-dusk fixtures outside the of- 
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fices of the Sun. The newspaper's 
presses ran continuously to meet 
soaring demand and printers began 
to collapse exhausted. 

The lofty New York Times, no 
longer able to ignore the new discov- 
eries, hailed them as “both probable 
and plausible.” The New Yorker be- 
lieved they had “created a new era in 
astronomy and science generally.” 

The stunning climax was yet to 
come. The next installments de- 
scribed forests of oak-like trees with 
broad, glossy leaves; and, in the 
shade of these woods, “continuous 
herds of brown quadrupeds, having 
all the external characteristics of the 
bison.” 

Herschel, it seemed, had also 
sighted other creatures through the 
great lens that were described in con- 
vincing scientific detail. He had seen 
bluish goat-like animals with single 
horns wandering through the Uto- 
pian woods and pastures of the 
moon; miniature zebra; and “a 
strange amphibious creature of a 
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spherical form, rolling with great ve- 
locity across a pebbly beach.” 

He had observed flocks of white 
and red birds on the wing. In one re- 
gion alone, 38 different species of 
trees and twice that number of lunar 
plants were said to have been classi- 
fied. 

By now the lunar discoveries were 
creating a major sensation through- 
out the eastern cities of America. A 
professor of mathematics in the Uni- 
versity of Virginia traveled from 
Norfolk to inspect the original re- 
ports from Edinburgh. He did not 
see them, but nevertheless declared 
in print that he had no doubt what- 
soever about their truth. 

Scientists from Baltimore, Phila- 
delphia and Boston arrived in New 
York by stagecoach to follow the 
story as it left the Sun’s presses. 

At last, when the suspense had 
grown almost unbearable, the serial 
that held America spellbound 
reached its high point on August 28. 

The most amazing of all the as- 
tronomers’ discoveries was now re- 
vealed: the existence of lunar bat- 
men. 

These were said to have been seen 
descending with a slow, even motion 
from cliffs and alighting upon a 
plain. “We counted three parties of 
these creatures,” the report said. 
“Certainly they were like human 
beings .... 

“They averaged four feet in 
height, were covered, except on the 
face, with short and glossy copper- 
colored hair, and had wings com- 
posed of a thin membrane. 

“The face, which was of a yellow- 
ish flesh color, was a slight improve- 
ment upon that of a large orang- 
utan, being much more open and 
intelligent in its expression. The 
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mouth, however, was very promi- 
nent, though somewhat relieved by a 
thick beard on the lower jaw. .. .” 

These lunar bat-men were said to 
have been observed not only flying 
but in conversation, bathing and eat- 
ing yellow fruit with uncouth vorac- 
ity near a temple. 

Finally, “a very superior species” 
of winged Lunarian was sighted: “of 
infinitely greater personal beauty, 
and in our eyes scarcely less lovely 
than the general representations of 
angels by the more imaginative 
school of painters.” 

Americans by the million had 
swallowed these astonishing stories 
whole. In Massachusetts, a women’s 
club wrote to Herschel asking how 
they could get in touch with the 
lunar bat-men to convert them to 
Christianity. 

A hard core of scientists, however, 
clung to their skepticism. For them, 
stories of such a telescope stretched 
credulity too far. They were more in- 
terested in a footnote to the Sun’s ar- 
ticles, explaining that 40 pages of il- 
lustrative and mathematical notes 
were available but were not being re- 
printed. © 

When a committee of Yale Uni- 
versity professors turned up at the 
Sun’s offices demanding to inspect 
these notes, and were told that they 
could not be seen, suspicion spread 
wider. 

The Sun, meanwhile, had been 
transformed within one golden week 
from a precariously struggling ven- 
ture to the biggest-selling newspaper 
in the world. The now-famous arti- 
cles were being translated and re- 
printed in capitals throughout Eu- 
Tope. 

But doubts were mounting. In 
Paris, the French Academy of Sci- 
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ence debated the discoveries bitterly 
and denounced them as “utterly in- 
credible.” 

Then a rival New York newspaper 
discovered gleefully that the Edin- 
burgh Journal of Science did not 
exist. Soon afterwards the English 
editor of the Sun, 28-year-old Rich- 
ard Locke, blew the whole affair 
sky-high by confiding indiscreetly to 
a reporter of the hostile Journal of 
Commerce that he had invented ev- 
ery word of the lunar story. 

The truth was that Locke had 
been driven to this desperate extreme 
by the threat of his paper’s owner, 
Moses Y. Beach, to fire him or even 
to cease publication unless circula- 
tion was increased. 

He had modeled his entirely imag- 
inative account on a fanciful short 
story by his friend Edgar Allan Poe. 
He had hoped to get away with it by 
a combination of clever presentation, 
scientific verisimilitude—and H e r- 
schel’s absence. 

When Locke coolly published in 








the Sun, on September 16, an ad- 
mission and even a defense of the 
Great Moon Hoax, the wraps were 
off the most successful practical joke 
of all time. 

He had merely intended, he ex- 
plained, to ridicule those astrono- 
mers who still believed the moon to 
be inhabited. Day by day, it now 
transpired, he had _ stood secretly 
among the crowds outside his office, 
deciding what they wanted to read 
next day and then returning to his 
desk to write it. 

Strangely, Locke’s career emerged 
unharmed and even enhanced; he 
was even praised as a brilliant and 
inventive writer. His articles, re- 
printed in a small book as The Cele- 
brated Moon Story, sold 60,000 cop- 
ies within a few days and made him 
a lot of money. 

The eruption of the scandal, and 
the relegation of lunar bat-men to 
the realms of science-fiction, left 
America’s believing millions disillu- 
sioned and acutely embarrassed. Fi- 
nally, they joined the rest of the 
world laughing at themselves. 

Herschel laughed heartily, too, 
when the full fantastic story reached 
him in his remote observatory many 
miles from Capetown, South Africa. 
He saw the joke better than most; 
the reflector on his telescope mea- 
sured not 288 inches but just 18. 

“Surely,” he asked incredulously, 
“no person in his senses could have 
taken a word of it seriously?” 

Nobody ever counted the number 
of learned professors set blushing by 
his question. Mf 





For further reading 
MEN oF OTHER PLANETS. Kenneth 
Heuer. H. Wolff Book Manufacturing 
Co. 1951. / 
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PSYCHOLOGY 


Prism-wearing subject in Charles Harris’ laboratory reaches out to touch target but points way 


to the right of it. 


by Barbara Ford 


N Lewis Carroll’s classic tale, 

Through the Looking Glass, Alice 
enters a turned-around world after 
walking through her mirror. When 
she reaches for an object, she has to 
extend her arm in the opposite di- 
rection to grasp it. When she wants 
to walk left, she has to walk right. 
Sometimes she feels like she’s not 
getting anywhere at all. I found out 
how Alice felt, in a weird illusion 
laboratory presided over by Dr. 
Charles Harris for Bell Telephone 
Laboratories in Murray Hill, N.J. 

“These are mirror reversal lenses,” 
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He hasn’t yet adapted to the prisms, which displace vision to the right. 


Dr. Harris told me, holding out a 
pair of goggles into which two 
wedge-shaped prisms had been taped. 
I put them on and looked around. 
Everything seemed normal—or did 
it? “Look at your hand,” directed 
Harris. I did, and my thumb was 
on the wrong side. 

“Touch my hand,” Harris said. 1 
tried but missed—‘“by five inches,” 
I was told. I corrected the error 
after a few trials but at one point 
I hit Dr. Harris’ nose instead of his 
hand. 

I tried writing. It was very dif- 
ficult. Laboriously, I printed my ini- 
tials, BF, then my first name, 
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Wearing distorting prisms, subject reaches 
out to touch Dr. Harris’ hand, misses widely. 


BARBARA. I knew I was writing 
backwards, so I consciously wrote 
backwards. It was even harder, and 
I went back to writing forward 
again. Now it was easier. Like 
Alice, I was adapting to a mirror 
world. 

When we looked at my printed let- 
ter, all the letters that looked for- 
wards when I wore the mirror-re- 
versal lenses were backwards. The 
letters that I consciously wrote back- 
wards were forwards. 

Dr. Harris gave me another pair 
of prism goggles, this time with 
lenses that push everything in the 
visual field a few inches to the right. 
Before I put them on, I had been 
tested touching an arrow with my 
hand, which was hidden from my 
sight behind the lid of a cardboard 
box. I nearly touched the arrow— 
the normal reaction. But, with the 
goggles on, I couldn’t even come 
close, and when I took the goggles 
off, I was still far away from the 
arrow. Again, I had adapted. 

Next I tried peering through two 
four-inch-long prisms of glass that 
show straight surfaces curved and 
produce a fringe of color along the 
edges. Holding these to my eyes, I 
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After looking through reversal prisms for 15 
minutes, blindfolded subjects wrote backward. 


traced the edge of the cardboard box 
lid with my hand. The lid looked 
curved but—even more strangely— 
it felt curved. When I closed my 
eyes, though, the box lid felt straight 
again. 

My reactions, according to Dr. 
Harris, were typical. He’s a psy- 
chologist, and he’s conjuring up 
prism-produced illusions to find out 
more about how and why people 
react to erroneous impressions of 
the outside world. What he learns 
will help reveal how normal percep- 
tion works. Illusions, psychologists 
now think, are just one aspect of 
perception. If you present it with 
adequate sensory data, the brain per- 
ceives correctly; present inadequate 
or confusing data and the brain 
can’t make up its mind. The result 
is an illusion. 

Scientists have been studying il- 
lusions for over a century, but 
they’re still not sure why even the 
simplest optical distortion affects us 
the way it does. Until recently, it 
was widely believed that the hand 
was quicker than the eye in detect- 
ing visual illusions. According to 
this theory, the eye, which is prone 
to error, is educated by the sense 
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Hand that subject doesn’t use to point at 
target fails to adapt to distorting prisms. 


of touch, which grasps the true reali- 
ties of the situation. Dr. Harris’ 
studies indicate that the exact op- 
posite may be true: The eye educates 
the sense of touch, which is more 
prone to error than the eye. When 
I looked through the prisms which 
make straight surfaces appear cur- 
ved, the surface fe/t curved. If I 
had kept the goggles on longer, then 
removed them and tried to draw a 
straight line with my eyes closed, I 
would have drawn a line that curved 
in the opposite direction from the 
curve I thought I was tracing. But 
it would have felt as if I were draw- 
ing a straight line. 

Why? “People cope with the dis- 
tortion not by correcting their visual 
perception,” Dr. Harris explains, “but 
by falsifying their nonvisual sense 
of position and movement of the 
arm. People trust what they see more 
than what they feel. This is not at 
all a deliberate decision to rely first 
on one sense and later the other. 
Rather, it seems that the brain au- 
tomatically uses visual information, 
whether true or false, to calibrate 
the position sense.” 

Experiments with mirror reversal 
prisms provide even more dramatic 
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When cylindrical lens makes square look 
wider, subject finds that it feels wider, too. 


support of the theory. When I wore 
the mirror reversal prisms, I felt as 
if I were writing frontwards with dif- 
ficulty when I was really writing 
backwards, but it was almost im- 
possible to really write frontwards. 
Backwards writing felt more natural 
when I was looking through the 
prism. In a similar experiment, Dr. 
Harris and his wife, Judith, had sub- 
jects sit and doodle for 15 minutes 
a day for four days while watching 
their hand through a mirror reversal 
prism. Then the prism was covered 
so the subjects couldn’t see anything, 
and they were asked to write num- 
bers and letters as they were called 
out. The numbers and letters they 
formed were often backwards or 
partly backwards, but they thought 
they were writing them frontwards. 
“One of our subjects, a girl, said, 
‘Oh, dear, I made a mistake,’ after 
she formed a frontwards letter,” Dr. 
Harris recalls. The adaptation dis- 
appears in a brief time; by the time 
the subjects have written their tenth 
letter or number, they seldom form 

a backwards shape. 
Dr. Irvin Rock, a Rutgers Uni- 
versity psychologist, has had similar 
(Continued on page 51) 
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A 3-D illusion can be obtained from this pair 
of pictures. Place open magazine on a table; 
rotate counterclockwise so the words ‘‘Science 
Digest’ are right side up. With eyes cen- 
tered six inches above page, place pocket 
mirror (mirror-side-out) along right side of 
nose. Align reflection of right hand picture 
with your natural view of the one on the left. 
The result is a simple stereoptic view. 
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Our minds usually reject images like the 
one above. The fork, bracket and nuts seem 
impossible to us. Below, the diagonal 
white lines and square below will close up 
and become an ordinary chair if viewed 
through a hole one inch from the edge of 
a blotter placed directly above black dot. 
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Sometimes we skip over obvious ; 
mistakes because our eyes are H 
accustomed to certain word fi 
groupings. There’s an extra “‘the”’ } 
above. At right, illusion clockwise i 
of motion occurs if you rotate the | 
drawing of the seven wheels. , 
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What’s wrong with this picture? | 
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Peephole 


When subject looks through peephole at dis- 
torted room, it seems rectangular but people 
inside appear distorted—men are actually same 
size. Shape of room is that of trapezoid figure 
within square (below left). Floor slants up- 
wards to meet downwards sloping ceiling 
(right). Absence of visual cues creates illusion 
of disproportion of size. Same illusion can be 
created in rectangular room if all visual cues 
are removed, work by Dr. Walter C. Gogel at 
the University of California suggests. 
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results in his own experiments with 
prisms. He had subjects grasp a 
one-inch square of white plastic 
while viewing it through a reducing 
lens that diminished its size. The 
subjects were unable to see their 
“hands so they couldn’t figure out 
that they were looking through a 
reducing lens. Asked to match the 
size of the square they invariably 
picked a square that agreed closely 
with the illusory visual appearance 
of the square they saw through the 
prism. In another test, they viewed 
an object that looked like a rectangle 
and touched a square at the same 
time. ‘Most of the subjects said the 
square actually felt the way it 
looked,” commented Dr. Rock. “If 
they closed their eyes while grasping 
the object they often thought they 
felt it changing shape from rectangle 
to square.” 

One factor is apparently neces- 
sary for this adaptation to prism 
vision: active movement. Dr. Rich- 
ard Held of Massachusetts Institute 
of Technology had one subject’s arm 


strapped to a board and moved back | 


and forth for him while he passively 
watched the movement through a 
prism. Even after a half-hour of 
this, there was no adaptation in the 
arm. Much the same lack of adapta- 
tion occurred when Held had prism- 
wearing subjects wheeled around in 
a chair or on a cart. In a kitten 
carousel he devised, an active kit- 
ten moved a passive one in a basket, 
with some interesting results. The 
active kitten showed normal cat re- 
actions while the passive puss had 
few such reactions; it acquired them 
quickly, though, when it was allowed 
to move around. 

Rock’s and Harris’ human sub- 
jects, as well as Dr. Held’s, wear 
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distorting prisms for, at the most, a 
day at a time and sometimes it’s 
hard to find someone who'll put up 
with the inconvenience for even that 
long. Prisms tend to make the wearer 
dizzy at first. In Austria, however, 
there’s a psychologist named Ivo 
Kohler at the University of Inns- 
bruck who has persuaded some of 
his graduate students to don prism 
goggles and keep them on for weeks 
or even months. After their initial 
dizziness has worn off, some of his 
students learned to ski and ride 
bicycles while wearing lenses that 
turned the world upside down or 
reversed it. Eventually, Kohler 
claims, these long-term prism wear- 
ers come to see the topsy-turvy 
world as almost normal. When they 
take them off, they experience a 
strong reverse effect. Objects are 
distorted but in the opposite direc- 
tion of the way they were while the 
subject was wearing goggles. It takes 
days for the aftereffects to vanish. 


Bizarre goggles 


The most bizarre effect Kohler 
has achieved with his prisms was 
obtained with a pair of goggles in 
which prisms were mounted with 
their bases pointed in the opposite 
directions. Lenses like these are usu- 
ally worn by persons who squint be- 
cause they can’t focus both eyes on 
the same object. The normal per- 
son who puts them on has to squint 
to be able to focus his eyes. Peering 
through the thick lenses, he soon 
finds he’s seeing novel stereoscopic 
effects that involve not only geo- 
metrical figures, but colors. One 
student reported that colors of ob- 
jects seemed to follow or precede 
the locations of the objects. “Most 
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Cube and irregular polyhedron above are 
obviously different shapes, but if viewed from 
a certain angle they look as they do below. 





peculiar,” he noted, “was a woman 
wearing a red blouse. She had no 
upper body and the red blouse 
seemed to be following her about a 
pace behind, moving its empty 
sleeves in rhythm with the move- 
ment of her arms.” The effect, 
Kohler explains, is due to the fact 
that each prism deflects colors dif- 
ferently according to wavelength— 


52 


but in opposite directions since the 
bases are in opposition. Blue, for 
example, would be deflected out- 
wards more than other colors and 
the eyes would have to converge 
more to bring it into focus. So blue 
seems closer than red; other hues 
lie somewhere in between. 
Glasses like these might help color- 
blind persons to discern colors by 
placing some nearer to them than 
others, Kohler thinks. Curiously, no 
subject who wore the squint glasses 
was able to adapt to the effects they 
produced, although one _ intrepid 
student wore them for 52 days. 
Prisms aren’t the only tool psy- 
chologists are using to investigate 
illusions. For years, optical physicists 
and psychologists have been setting 
up laboratories for mental hocus- 
pocus in universities around the 
world. In some of them, you can 
trick yourself into seeing a 10-foot 
giant shrink to a two-foot midget 
right before your eyes. There are 
hideously distorted rooms that look 
absolutely square. A_ side-by-side 
pair of stationary balloons may ap- 
pear to. move swiftly back and forth. 
In absolutely square rooms, you may 
suddenly see the floor slope away at 
a terrifying angle; marbles roll up- 
hill; solid ceilings appear to descend 
on your head; wild arrays of match- 
sticks form themselves into furniture 
when viewed from a proper angle. 
The most dramatic device dreamed 
up in recent years to test visual dis- 
tortion is still Adelbert Ames’ dis- 
torted room which Ames, now dead, 
invented some 20 years ago at Dart- 
mouth Eye Institute. Research with 
the room is still going on. The pe- 
culiarity of the Ames room is that 
persons or objects in one corner of 
an apparently rectangular room look 
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Optical illusions often occur because of an 
object’s relationship to its background. The 
white lines above appear to be farther apart 
in the middle than at the ends. White lines 
at right appear to be closer together in the 
middle and farther apart at the ends. Actually 
both pairs of white lines are parallel. They ap- 
pear bowed because of black lines that cross 
at many different angles. Our eyes interpreted 
incorrectly because of unfamiliar background. 


much bigger than persons or objects 
of the same size in another corner 
(see cover). Actually, the room isn’t 
rectangular at all (see accompany- 
ing diagram on page 50). The far 
wall shoots back at an acute angle 
and the ceiling and floor slope 
steeply away from each other—dis- 
tortions which aren’t visible when 
viewed from the side. A big distorted 
room is now used at the Graduate 
Center of the City University of New 
York, where Professor William It- 
telson, a former colleague of Ames, 
heads the environmental psychology 
section. The chamber is about the 
size of a normal bedroom, with 
painted windows on its walls, a real 
door and a small opening in one wall 
through which you look to get the 
strongest illusory effect. I knew what 
to expect when I looked through the 
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opening but I was still startled by the 
illusion. A girl in one corner looked 
like a giant while a girl the same 
height in a corner about 10 feet 
away had shrunk to the dimensions 
of a midget. When the two changed 
places, the “giant” shrank and the 
“midget” suddenly rose to the ceiling. 

When I walked into the room, the 
distortions that produced the effect 
were plainly visible. The floor sloped 
so steeply upwards towards one wall 
that it was like walking on a pitched 
roof. In the high corner, my head 
brushed the ceiling but in the low 
one, the ceiling was well over my 
head. One corner of the room—the 
one where people look small—is a 
narrow angle, much farther back 
than its neighboring corner. I saw 
all these distortions plainly, but even 
when I stood right in the room, the 
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people in the corners still looked as 
if they were vastly different in height. 

The reason for the illusion, Dr. 
Ittelson reveals, is a conflict of cues. 
In the distorted room, apparent rec- 
tangularity conflicts with apparent 
disproportion of size and, for almost 
everyone, apparent disproportion of 
size wins out. The brain has ap- 
parently decided that it’s easier to 
believe that people grow or shrink 
as they cross a room than it is to 
believe that a room is wrongly con- 
structed—even if you know it’s 
wrongly constructed! The only fac- 
tor that does affect perception in the 
distorted room, Ames and Ittleson 
found, is how the observer feels 
about the person he’s observing in 
the room. If the person is an im- 
portant figure, people tend to see 
him as larger than they otherwise 
would. A familiar figure tends to 
loom larger in the far corner, too. 
One woman, for example, saw her 
husband as nearer his actual size 
than she did a stranger. 

Another unique effect can be 
achieved in the room by running a 
narrow trough from one side to the 
other—following the general pitch 
of the floor but not as steeply. Look- 
ing through the viewing window, you 
can watch someone put marbles in 
what appears to be the low side, and 
see them roll uphill to the high side. 
It’s an eerie effect, but your eyes are 
fooling you. 

Other factors also affect how we 
perceive illusions, psychologists have 
shown. A group at Pennsylvania 
State University recently discovered 
that susceptibility to some of the 
best-known visual illusions changes 
with age. The younger the subject, 
the less susceptible he is to the Ponzo 
illusion (two equal vertical lines be- 
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tween two converging vertical lines). 


Conversely, the older the subject the 
less susceptible he is to the Pog- 
gendorf illusion (a continuous dia- 
gonal that appears to be discontinu- 
ous when it crosses a wide colored 
horizontal bar). Dr. Robert H. Pol- 





lack of Chicago’s Institute for Juve- 
nile Research hypothesizes that there 
are two kinds of illusory phenomena. 
One is characterized by large effects 
that work best when seen at a single 
glance; the other involves successive 
glances and comparison. The first 
kind of illusion decreases with age, 
the second, which may be a rudi- 
mentary kind of intellectual be- 
havior, increases. Pollack thinks the 
visual system is probably at its best 
shortly after birth but declines after- 
wards. At some point, intellectual 
functioning begins to play a bigger 
role in perception. 

Social background as well as age 
affects illusions. When a group of 
psychologists and anthropologists 
showed two types of optical illusions 
to people from all over the world, 
Westerners were more susceptible to 
one kind of illusion, non-Westerners 
to another, a difference that may 
stem from the way they live. In the 
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West, a “carpentered” world, people 
are used to seeing corners from all 
sorts of angles and they always come 
out square. They have trouble with 
illusions involving oblique angles. In 
the other areas of the world, people 
are familiar with open plains and far- 
reaching fields and they make mis- 
takes with right angle forms. 

There’s evidence that you tend to 
see some illusions the way you think 
of yourself. A few years ago, a 
psychologist showed drawings of a 
black box and a white box the same 
size to 50 black and 50 white boys. 
The whites nearly always said the 
white box was bigger but the blacks 
more often stated correctly that the 
boxes were the same size. Adult 
blacks who were pro-integration 
tended to be more susceptible to the 
illusion than _ non-integrationists, 
while African blacks apparently 
“fight” the illusion better than Amer- 
ican blacks or whites; that is, they 
see the black and white boxes more 
nearly as they really are. If the same 
tests were carried out today among 
black power advocates, the white 
box might seem smaller than the 
black box. 

Nearly everyone, however, sees 
some kinds of illusions. A man born 
blind who attained his sight in mid- 
dle age was extraordinarily resis- 
tent to illusions, but he was affected 
by the Mueller-Lyer arrows. Zulus 
who live in round huts and plow 
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their fields in curves are susceptible 
to the same illusion, although they 
resist others. Even animals see il- 
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lusions. Trained pigeons and fish 
select the apparently longer of two 
lines in an illusion, just as people 
do. What the lower animals, at least, 
can’t seem to do is adapt to illusions. 
Chickens fitted with right-left re- 
versing prisms, and prisms_ that 
shifted their visual field to one side, 
persisted in trying to pick up grain 
off to one side of where it really was 
even after months of training. A 
monkey fitted with reversing prisms 
refused to move at all for several 
days, then took a bound backwards 
—an adaptation of a sort, since these 
prisms tend to reverse depth percep- 
tion. 


Confusing?—Not really 


What does it all add up to? Not 
as much confusion as you might 
think. Most psychologists studying 
the weird phenomena like to hope 
that they are on the trail of a more 
complete understanding of human 
behavior, which may help to solve 
some of the conflicts that make many 
people miserable. 

“So far,” says one of them, “we’ve 
spent a lot of time trying to figure 
out why abnormal people are ab- 
normal. Now we're trying to dis- 
cover some of the things that make 
normal people normal—in short, 
why we act like human beings.” 





For further reading 
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NEW FOR INDUSTRY 





This rakishly-styled vehicle is not a fugitive 
from a drag strip; it’s really a fire truck—the 
fastest one in the world. Called Magnum X-2, 
the machine can accelerate from 0 to 60 mph 
in 11 seconds and maintains speeds of more 
than 100. Its developers, Ansul Co., Mari- 
nette, Wis., refer to it as a ‘‘motorized fire ex- 
tinguisher,’’ because the tanks containing its 
extinguishing agents are incorporated as an 
integral part of the frame. The big hope is that 
it will be used for freeway, airport and refinery 
fire protection where speed is_ important. 


Locating |e aks in underground 
pipelines has been simplified with 
the invention of an ultrasonic de- 
tector. The technician above is 
testing for leakage in a jet fuel 
line buried four feet deep. First a 
steel rod is driven into the earth 
to make contact with the pipeline. 
Then the contact probe is touched 
to the steel rod, and the technician 
listens for the tell-tale sound of 
escaping fuel. Delcon Division, 
Hewlett-Packard, Mt. View, Calif. 





Each of these pipes can carry 3,600 
telephone calls at once. The new 
coaxial cable has been designed 
by Bell Telephone, Murray Hill, 
N.J., for use with a new generation 
of broad-band high-frequency trans- 
mission systems. Its corrugated 
outer jacket is laminated of steel 
and copper, resulting in a _ two- 
thirds savings in copper over cable 
now in use. The design also re- 
sults in improved mechanical char- 
acteristics and is more durable. 
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This giant chunk of fused quartz will wind up as 
mirrors, windows, lenses, domes, plates, solar cell 
covers and dozens of other things. General Elec- 
tric, Richmond Heights, Ohio, made the ingot, ap- 
pearing here in semi-finished form prior to being 
ground and polished. The fused quartz, called 
Type 125, is available in single piece solids up to 
38 inches in diameter and 6 inches thick. This 
high-quality, economical quartz is especially use- 
ful because of the absence of any large bubbles. 





A tank full of blue-gills 
(right) in polluted water is 
the subject of intense study 
at the E. F. Houghton Co., 
Philadelphia, Pa. The Com- 
pany is trying to find out 
the types and amounts of 
fluids that affect living 
aquatic creatures. To test a 
particular chemical or oil 
product, Houghton uses five 
test tanks, each holding 20 
gallons of water known to 
be non-toxic. Healthy fish 
are placed in the tank and 
then subjected to various 
pollutants. Test criterion is 
simply a matter of fish dy- 
ing—how many, how soon 
—after chemical is added. 
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Mount a TV right on your head (above) 
and forget about other distractions. 
That's what Diversitron of Fullerton, Calif., 
has designed ‘‘Miniscope’’ to do. Its 
screen area is approximately 0.9 inches 
in diameter and produces a standard TV 
format % by % inches. The display tube 
module on the side of the motorcycle- 
style helmet contains the cathode ray 
tube. It connects through a light-weight 
cable ten feet long to the control unit 
which contains all regulated power sup- 
ply voltages and all other controls. 

















MEDICINE 


Fat folks’ 
hidden secrets 


by Arthur J. Snider 


he super-fat fellow isn’t as se- 
rene as he sometimes pretends. 
Underneath the layers of corpulence 
often lies emotional turmoil. Eating 
helps to allay it. 
While the veil has long been sus- 
pected, a Chicago physician has 
demonstrated it clinically. He has 


shown how food serves as a tranquil- 
izer to mask the frustrations, con- 
flicts and tensions that beset so many 
who are excessively heavy. 

Dr. David W. Swanson of Loyola 
University’s Stritch School of Medi- 
cine, recorded the psychological 
reactions of a group of men who 
were peeling off layers of fat by un- 
dergoing therapeutic starvation. 

As they were shedding weight 
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that ran up to 473 pounds, their un- 
derlying emotional discomfort sur- 
faced. 

“This does not mean that in order 
to treat obesity you need to strip 
down and see what underlies the 
condition,” he explained. 

“We are merely saying that we 
have observed it among those we 
have studied. It is not a specific type 
of disorder, and it varies from indi- 
vidual to individual. It is not a para- 
noia or a severe neurosis. It is some- 
thing distinctly unpleasant which 
they feel unable to cope with. So 
they eat much like the alcoholic who 
drinks.” 

Twenty-five super-obese patients, 
most of them weighing over 300 
pounds, were studied in the hospital 
metabolic ward. 

They ate no caloric food for up to 
85 days. They received only vita- 
mins, fluids and electrolytes. Weight 
loss ranged from 124 pounds in a 
38-year-old man who weighed in at 
370 and fasted 42 days, to eight 
pounds in a 326-pound man, age 32, 
who could take it only eight days. 

Dr. Swanson was able to obtain 
unusual insight into the genesis of 
obesity. 

All the patients began working at 
it early in life. More than half were 
grossly overweight before age 15. 
Brothers and sisters or the mother 
were frequently 400-pounders. 

Food was the focus of their lives. 
They not only liked eating it but also 
working with it. Nine men were 
cooks by vocations and five others 
prepared the meals in their homes. 
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Some admitted consuming a meal of 
6,000 to 10,000 calories. 

Most had a fondness for a specific 
food and could not stop eating it, 
once having started. For one it was 
pork chops; for others, cheese or 
stew or hamburgers or chocolate 
chip cookies or cake. 

Late eating was common. One pa- 
tient admitted getting up three times 
a night to visit the kitchen. A taxi 
driver carried sandwiches constantly. 
All said food gave them relief from 
complaining customers, nagging 
wives or bosses. 

As fat folks, they were pleasant, 
relaxed, phlegmatic. Food produced 


a lethargy and drowsiness known 
medically as Pickwickian syndrome, 
from the description of the fat boy 
in Dickens’ Pickwick Papers. 

But when they had no food to 
suppress their unpleasant feelings, 
the stressed state became apparent. 
In many, the critical point came 
after fasting exceeded 21 days. They 
brooded, became suspicious, belliger- 
ent and depressed. 

Dr. Swanson sees little hope of 
starvation as a permanent treatment 
for obesity. Preliminary findings in 
an evaluation now going on show 
that nearly all patients have returned 
to severe food addiction. 





Portable heart hospital 

Deaths following heart attacks— 
already cut 50 percent by placing 
patients in a hospital coronary care 
unit (CCU )—can be halved again by 
bringing the coronary care unit to 
the patient, in the belief of Dr. Wil- 
liam J. Grace of St. Vincent’s Hospi- 
tal, New York. 

Dr. Grace has inaugurated the na- 
tion’s first mobile coronary care unit. 
It is an ambulance fitted with a bat- 
tery-operated portable  electrocar- 
diograph, a respirator, an intrave- 
nous fluid unit and other special 
equipment. 

When an emergency call on a car- 
diac case comes through, the mobile 
unit rushes to the scene with two 
doctors and two nurses. Treatment is 
begun on the spot. On the return 
trip the ambulance travels at normal 
traffic speed since the patient is 
under the same type of surveillance 
as in a hospital coronary care unit. 

Dr. Grace says the mobile unit 
has not been in operation long 
enough to determine statistically how 
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many lives are being saved by reduc- 
ing the time interval between the at- 
tack and complete medical attention. 
But he cites individual cases in 
which the patient would have died 
during a ride to the hospital in a 
conventional ambulance or auto. 

Before hospital coronary care 
units began operation about five 
years ago, 35 percent of the patients 
admitted six to ten hours after a 
heart attack failed to survive. With 
the introduction of the CCU, the 
death rate has been cut to 18 per- 
cent. Dr. Grace believes it can be 
cut further to about 9 percent. 





Trauma for nurses 

The frightened patient has had a 
surgical incision into the windpipe to 
facilitate breathing. Unable to talk 
he tries to communicate through eye 
movement or through feeble motions 
of the arms and legs. The message 
doesn’t come through. Attempts at 
writing produce only a wobbly, illeg- 
ible line. 
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How urgent is the patient’s re- 
quest? Does he have an adequate 
airway? Is he about to vomit? 

“The sense of inadequacy which 
the nurse experiences at these times 
parallels the hopelessness felt by the 
patient,’ two nurses warn in the 
Journal of the American Medical 
Association. 

Ruth Vreeland and Geraldine L. 
Ellis describe the stress that besets 
the forgotten nurse who works in an 
intensive care unit where seriously ill 





or anesthetized patients are taken 
after surgery and where one crisis 
may follow another. 

“These crises may include an epi- 
sode of hemorrhage due to sloughing 
of tissue at the operation sites, respi- 
ratory infection or a psychotic reac- 
tion to the impact of the surgical 
procedure,” the nurses say. 

One doesn’t have time to consult a 
textbook on how to meet the emer- 
gency. Insecurity in her knowledge 
or skill is a major stress. 

Sometimes she must make a deci- 
sion that would normally fall to a 
physician. Cardiac arrest requires an 
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immediate attempt at resuscitation. 
The few moments before the physi- 
cian’s arrival may enable her to save 
a life or prevent irreversible brain 
damage. 

Thus the need to make a distinc- 
tion between an immediate-action 
emergency and _ wait-till-the-doctor- 
comes emergency is another stress. 

Still another stress is maintaining 
an appropriate balance between ema- 
nating warmth and feeling for the 
patient and still being objective or 
firm. The patient may plead not to 
be turned or not be required to 
cough or be subjected to suction be- 
cause of pain. Yet to omit these 
measures could lead to postoperative 
complication. 

It is usually the nurse who must 
offer understanding when the patient 
first reaches for the breast that was 
removed or a limb that isn’t there. 

Protecting the patient from the 
emotional trauma associated with 
emergencies in other patients in the 
unit is stressful. 

“The death of the patient in the 
adjacent bed cannot be hidden,” the 
nurses point out. “The increased 
staff concentration at the bedside, 
the urgent tones at the telephone, 
the arrival of additional mysterious- 
looking equipment only serve to in- 
tensify fears.” 

Eight hours of such tension is all 
a nurse is supposed to undergo a 
day, yet because specialized nursing 
talent is scarce, relief often is not 
available in emergencies or during a 
staff illness. 





Vaccine against tooth decay 

The first step in what is hoped will 
lead to a vaccine against dental 
decay has been taken with the suc- 
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cessful inoculation of animals at 
Northwestern University. Dr. Arthur 
N. Bahn, associate professor of mi- 
crobiology, says animals given the 
immunization procedure were 60 
percent more protected than control 
animals (See Science Digest, June 
1969, page 22). 

The protection was conferred by 
blocking production of an enzyme 
that helps form a sticky coating on 
the teeth and thereby facilitates 
decay by giving bacteria a soil in 
which to multiply. 

“We are excited about the pros- 
pects,” says Dr. Bahn, “but much 
work must yet be done. We have to 
repeat the experiment. We have to 
purify the enzyme and we have to 
determine that the antibodies pro- 
duced by the animals will inhibit the 
enzyme in a test tube.” 

Efforts to immunize animals have 
been made before but only against a 
single type of decay-producing bacte- 
ria. Dr. Bahn hopes his approach 
will be universally effective against 
all decay-producers. 


Who is the doctor’s “doc?” 

When a doctor needs a doctor, 
whom does he pick? Usually not the 
best physician he knows, contrary to 
what one might expect. 

A study using questionnaires and 
personal interviews sampled 468 
physicians in one state and found 
that doctors tend to choose their 
equals rather than a superior physi- 
cian. 

The unconscious fear seems to be 
that if the chosen physician were su- 
perior, he would tend to treat the 
doctor as a patient, not as a col- 
league. That would be too much of a 
price to pay in terms of lost rank 
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and subordination for most doctors. 
Dr. Herbert Bynder of the Uni- 
versity of Colorado, who conducted 
the study, defines “equals” as close 
friends or doctors who refer patients 
to each other. 
In 80 percent of cases, the physi- 





cians knew the man he had chosen, 
and in almost half the cases, the re- 
lationship was close. 

In medical school a student is 
taught that a physician must be emo- 
tionally detached in his attitudes 
toward patients. Dr. Bynder ques- 
tions whether this value can operate 
when the doctor and patient are so- 
cially equal. 
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The figures change somewhat 
when a doctor has a serious illness. 
In that case, 55 percent of the cho- 
sen physicians were of high quality. 
But the tabulation showed that as 
the seriousness of a condition de- 
creased, so did the quality of the 
physician chosen. 





How to stop smoking 

If you're considering giving up 
smoking, don’t approach the project 
in terms of self-denial. 

“The ex-smoker should not believe 
he is giving up an object of value, 
however dependent he may be on 
it,” suggests Dr. Harold S. Diehl in 
a book, Tobacco and Your Health. 

“If he begins to feel sorry for 
himself and broods on his sufferings, 
they may become more severe and 
indeed unendurable. He must recog- 
nize that he is teaching himself more 
positive, more constructive, more re- 
warding behavior. 

Dr. Diehl, who has retired as sen- 
ior vice-president for research and 
medical affairs, American Cancer 
Society, offers these further pointers: 

e Set a date for “Q-Day” when 
you are to stop completely. As it ap- 
proaches, gradually reduce the num- 
ber of cigarettes smoked week by 
week, day by day. There are various 
ways of reducing. One is to decide 
to smoke only once an hour or to 
stop smoking during certain hours. 
Or half the number of cigarettes 
smoked week by week. Or smoke 
only half the cigarette. 

e Make it a real effort to get a 
cigarette. Wrap the package in sey- 
eral sheets of paper or place it in a 
tightly-covered box. 

e Keep a daily record, on a card, 
of cigarette consumption, of when 
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the desire was most or least intense. 
In your gradual withdrawal you may 
decide to eliminate those daily ciga- 
rettes you find were wanted very lit- 
tle. A smoking log will give you in- 
formation about yourself, make you 
more aware of what your smoking 
habits are. 

e Write down the reasons you 
smoke and, in another column why 
you should give up cigarettes. 
Thoughtful concentration on reasons 
for quitting is important in changing 
behavior. (For information on a 
smokers’ self-testing kit to help one 
understand personal reasons for 
smoking, write to the National 
Clearinghouse for Smoking and 
Health, United States Public Health 
Service, 4040 N. Fairfax Drive, Ar- 
lington, Va., 22203). 

A week before Q-day, concentrate 
on reasons you should not smoke— 
risk of disease, blunting taste of 
food, cost, coughing, bad breath, 
smell of morning-after ash trays. 

On Q-day, keep as busy as you 
can. A vacation period of camping, 
mountain climbing or tennis is a 
good time to stop. 

Drink frequent glasses of water, 
nibble fruit or cookies and partake 
of self-pleasing food. 

For a few days, spend as much 
time as possible in libraries or other 
places where smoking is forbidden. 
Try a spate of motion pictures. 

For at least two weeks keep away 
from friends who are heavy smok- 
ers. 

If you have had a specific pattern 
that you've followed after dinner, 
you may want to change it. Skip fa- 
miliar television programs. Sit in a 
different chair. Try crossword puz- 
zles or take on the household tasks 
you've been putting off. 
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AGRICULTURE 


Eye 
in the 
sky 
for a hungry world 


Agriculture has caught up with the 
Space Age. It’s using sky-high com- 
puterized sensing devices to keep a 
close eye on crops and livestock. 


by Robert B. MacDonald 


PACE-AGE aerial-scanning tech- 
S niques devised to give man a 
better look at Venus and Mars are 
being put to work in agriculture. 
Unique sensors are detecting Cana- 
dian thistle in soybeans, alfalfa wee- 
vil infestation, drought conditions 
and diseased areas in crops. This 
spin-off from the nation’s space pro- 
grams already is proving its value in 
dollars and cents on the farm. 

At Purdue University’s Laboratory 
for Agricultural Remote Sensing 
(LARS) in Lafayette, Ind., scientists 
are coordinating the efforts of several 
research organizations to develop a 
new approach to “photographing” 
farm fields and livestock. LARS uses 
a battery of sensing devices that can 
“see” things invisible to the naked 
eye. The composite “picture” is re- 
corded in electronic form on mag- 
netic tape instead of on film. This 
broad information is then analyzed 
by Purdue’s IBM System/360, Mod- 
el 44 computer. In minutes, the com- 
puter detects things that would re- 
quire days to discover by photoanal- 
ysis—plus many that would com- 
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pletely escape the standard photo 
techniques currently used for this. 

Speed and accuracy of the new 
computerized sensing technique will 
enable farmers, agri-business con- 
cerns, farm cooperatives and federal 
planning agencies to gear more pre- 
cise crop forecasts to market de- 
mands. 

Miscalculations of agricultural 
conditions both here and abroad 
have caused phenomenal losses to 
American farmers. In 1966, cattle 
estimates were low by more than a 
million head and down went beef 
prices. Wheat exceeded estimates 
and down went wheat prices. Cost to 
agriculturists: Several hundred mil- 
lion dollars. In 1967 the crop pro- 
duction program called for sharp in- 
creases in certain commodities on 
the basis of predictions of world 
shortages and increased hunger. Late 
in the season, world production was 
discovered to be much larger than 
estimated. The big increase in for- 
eign demand for American food 





Robert B. MacDonald is Technical Di- 
rector of the Laboratory for Remote 
Sensing at Purdue University. 
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failed to develop. Result: A sharp 
decline in farm prices at home and 
abroad that depressed farm incomes 
some 10 percent from the 1966 de- 
pressed level! 

LARS’ experiments at Purdue are 
proving to researchers how such 
costly mistakes can be avoided. 
Today, their unique sensors are 
going higher and seeing farther. 
LARS first mounted them in a labo- 
ratory, then on a truck, then in the 
bucket of a “cherry picker” at the 
end of a folding boom. More re- 
cently sensors have been flown in air- 
craft, and the Apollo 9 space craft, 
launched in March of this year, suc- 
cessfully carried one into space for 
the first time. 
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IBM computer-produced “crop map” displayed by R. B. 
MacDonald above, indicates the position of various crops 
by a series of letters: ‘‘W’s’ are wheat; ‘‘C’s’’ are corn. 
Diagram at right shows three ways LARS scanning equip- 
ment can be used: in the field in a cherry-picker, in DC-3 
aircraft and in a space satellite. Picture at top shows 
usefulness of infrared photography in aerial scanning of 
Crops. Left half of photo was taken with conventional 
film; right half, with infrared, clearly shows difference be- 
tween crops of oats and corn. Top photo shows weed growth. 


AIRCRAFT 


FIELD 


Right now LARS’ sensors 
mounted in low-flying aircraft are 
accurate enough to permit a plane 
flying over the Corn Belt after tassel- 
ing to evaluate the upcoming crop, 
pin-pointing data on retarded polli- 
nation and weed infestation within 
areas as small as 100 square feet. 

With such information, the farmer 
would not have an unpleasant sur- 
prise at the end of the growing sea- 
son. If a LARS aircraft flies over In- 
diana and records the total acreage 
of short, green vegetation, it will 
have produced a winter wheat cen- 
sus. The farmer will know how his 
wheat acreage compares with the 
surrounding marketing area. 

LARS aerial sensing also has the 
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unusual ability to indicate “stressed” 
vegetation. A droughty plant is 
warmer than a healthy one and pro- 
duces a different reading on sensors 
operating in the thermal infrared 
band. A water-deficient plant un- 
dergoes color changes sensed by the 
electronic equipment. Such distinct 
color changes indicate to the sensor 
that the plant is “stressed.” 

Weeds, because they are a differ- 
ent shade of green than the crop they 
supplant, show up readily in heavily 
infested areas. Those weeds in the 
soybeans, mentioned earlier, were 
detected when the beans were only 
12 inches tall—from altitudes above 
2,000 feet. Weed infestations cause 
an estimated loss of $3.8 billion an- 
nually to the American farmer. If re- 
mote sensing can reduce these losses 
just 10 percent, the economic benefit 
would be $300 million per year. 

Plant fertility already can be spot- 
ted from the air through evaluation 
of apparent plant health and degree 
of growth and cover. Eventually, soil 
fertility, determined from observing 
the plants, may be analyzed from air. 

The LARS program promises 
much in irrigation analysis, too. 
Present sensors can indicate how 
well ditch irrigation is functioning, 
based on the apparent temperature 
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Some LARS crop-scanning can be accom- 
plished right in the field by a special mobile 
van such as the one at left. Spot checks such 
as these enable farmers to more accurately 
predict the outcome of harvest and profits. 


Tapes from sensing equipment in the field 
and in the air are converted into computer- 
readable form and fed into an IBM System/ 
360 Model 44 computer. The analysis re- 
sults in ‘‘crop map” on _ opposite page. 





ce 


of the plants as recorded on the in- 
frared band (the droughty plant is 
hotter). Additional use of infrared 
sensing and long-wave sensors may 
permit reading of actual soil mois- 
ture, based on temperature, humidity 
and soil type. This, in turn, will per- 
mit more effective application of fer- 
tilizer, when the moisture situation is 
most profitable. 

For livestock management, over- 
grazed and under-grazed areas can 
now be detected ‘by LARS from the 
air, permitting the cattleman to shift 
his stock accordingly. If over-grazing 
is a chronic problem he may need to 
cull out the worst cattle. If the sen- 
sors tell him his land is under-grazed, 
possibly he can handle additional 
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head. If the capacity of grazing lands 
can be boosted 10 percent by remote 
sensing information for the rancher, 
the result will be an annual increase 
of 3.5 million more calves, depend- 
ing on feeder cattle prices—a matter 
of some $350 million annually to 
cattlemen. 

A sick animal, like a sick person, 
has an elevated temperature. Under 
study now is feed lot surveying to 
permit infrared detection of ailing 
stock. 

LARS’ first efforts at aerial sensing 
could differentiate only between 
green vegetation, water and bare soil. 
Now, certain programs can identify 
specific crops by their unique “‘signa- 
tures” on the tape. These include 
corn, soybeans, wheat, oats, rye and 
alfalfa. 

Of some 18 wavelength ‘“‘bands” 
of radiance now read by the sensors, 
only three to seven “‘bands” are gen- 
erally used to identify a specific crop 
species. Present sensors measure 
minute degrees of heat and color. 
Utilization of additional selected 
wavelength bands should raise the 
percentage of accuracy. Even present 
systems can tell a plowed field from 
an unplowed one, or even from a 
harrowed field. 

A field that appears to the naked 
eye to be maturing corn may be ana- 
lyzed to determine the degree of ma- 
turation by using infrared sensing. 
Infrared photographs of corn fields 
clearly show a distinction between 
two varieties of hybrid corn. To the 
eye, both appeared the same. Ana- 
lyzed by infrared techniques, how- 
ever, the field was clearly divided be- 
tween one variety and another be- 
cause one had matured faster and 
had a greater “reflective capacity” in 
a particular infrared band. The 
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LARS sensors see the same thing, 
but log it in computer language on 
tape for instant computer analysis. 

The high speed printer of the IBM 
360 actually produces a “crop map” 
(somewhat like an aerial photo- 
graph) of a sector, perhaps one mile 
wide by several miles long. Each 
crop is denoted on the printout by 
its initial letter: a field of wheat is a 
series of “W’s”; corn is a block of 
“C’s.” The computer has been in- 
structed to leave weedy areas blank, 
clearly showing the effect of condi- 
tions such as weed infestations on 
the profit potential. Other blank 
strips indicate roads or waterways. 

LARS will continue experiments 
with truck-mounted sensors, plus a 
DC-3 owned by the University of 
Michigan for additional studies from 
aircraft. Future space capsules will 
be designed to carry multi-channel 
photographic equipment and sensing 
gear for making “spectral” measure- 
ments. 

The information gathered will 
serve as a springboard for larger sur- 
veys until the world’s agriculture (lit- 
erally) has been overflown by remote 
sensors, probably aboard “ERTS” 
(Earth Resource Technology Satel- 
lite) to be launched in the early 
1970s. 

Today, agriculture is interrelated 
world-wide, not only with other agri- 
culture, but with other facets of our 
culture. That’s why the LARS proj- 
ect is supported by the National.Aer- 
onautics and Space Administration 
and the U.S. Department of Agricul- 
ture—to develop techniques for col- 
lecting information on a world-wide 
basis to develop and manage the 
earth’s resources. A hungry world 
will not long be content to live in 
peace beside a well-fed America. 
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Flying 





underground 


ooooosH! The missile takes off but instead of going up, 
W up, up and away, it heads downwards, right into the 
earth. A mistake? Not at all. This steel and plastic projectile 
developed by Sandia Corporation of New Mexico is made to 
fly underground. Used to quickly identify materials beneath the 
surface of the earth, usually in remote areas, it can penetrate 
to a depth of 200 feet. About 10 feet long, it weighs over 1,000 
pounds. 

The missile is dropped from planes or helicopters like a 
bomb or fired from mortars. Depending on how it’s launched, 
its speed varies from 41 to 1,870 miles an hour. As it heads 
downward, it unfurls a long antenna which remains above 
ground to radio messages back to an operator. Changes in 
speed as the probe churns through the earth are sensed by an 

accelerator and indicate what kind of material it is passing 
through. It travels faster through clay, for example, than it 
does through coarse sand. 

So far, reports Sandia, the low-flying missile has been able 
to identify several different kinds of sand, silt, clay, water, mud 
and a few kinds of bedrock. 
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COLLEGES IN ACTION 


Supermale 
fish 

from 

sex 
hormones 


N A PRIMITIVE FISH called the kil- 

lifish, a supermale with two male 
Y chromosomes instead of one X 
and one Y almost always gets the fe- 
male. YY killifish boss XY killifish 
around, too, all of which may prove 
that some males are born more 
aggressive than others because of 
their genetic make-up (in case you 
wondered). 

The killifish study is under way at 
the State University of New York’s 
Downstate Medical Center, where 
Dr. James B. Hamilton, head of the 
department of anatomy, is breeding 
abnormal killifish with doses of sex 
hormones. In a species as low on the 
evolutionary ladder as the killifish, 
carefully-timed administration of sex 
hormones can produce YY males 
and other abnormalities. 

To test the supermales’ aggressive- 
ness, Dr. Hamilton had them com- 
pete with normal XY males for the 
opportunity of mating with normal 
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Genetically abnormal killifish are being bred 
by Dr. James Hamilton for research to lead, 
hopefully, to data on human abnormalities. 


females. In a situation like this, male 
killifish dart toward each other 
threateningly, occasionally taking a 
nip with their sharp teeth. The male 
who wins out circles the female, 
grasps her with his fins to make her 
lay eggs and then fertilizes the eggs. 
Each of the 14 pairs of YY and XY 
killifish at Downstate competed once 
a morning four to seven times a 
week until each pair had competed 
20 times or one male fish was dead. 

The supermales had a distinct su- 
periority in this competition, Dr. 
Hamilton says. “Spawning was in- 
duced by YY males in 137 tests, by 
XY males in 18 tests,” he reports. 
“Greater success of the YY than of 
the XY genotype characterized all 
14 pairs of males, although the de- 
gree of superiority was less in some 
pairs than in others.” 

This means that the YY males 
were successful 88 percent of the 
time, the XY males only 12 percent. 
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As the study progressed, many 
normal XY males began to avoid 
YY males. Sometimes the avoidance 
became so marked that the normal 
male would remain at one end of the 
tank near the bottom. The YY males 
dominated the XY males more 
quickly when both kinds of males 
lived together than when each was 
housed singly. 

Dr. Hamilton indicates there are 
problems in applying data on killifish 


Toothy retardation 

Mentally retarded children have a 
much higher percentage of poorly 
formed teeth than normal children, a 
University of Pittsburgh study 
shows. Mongoloid children had the 
most abnormalities, 74 percent, 
among the retarded group, compared 
to 46 percent for brain-damaged 
children. Only 8 percent of the nor- 
mal children had such abnormalities. 
The canine teeth were most often af- 
fected in mongoloids; the first molar 
in the brain-damaged. “The nature 
of each abnormal structure of the in- 
dividual dental crown suggests the 
precise developmental stage when 
such an abnormality must have been 
initiated,” say the Pittsburgh investi- 
gators. 


How to grow shorter girls 

A six-foot woman may make a 
great model or showgirl but many 
of the nation’s female six-footers dis- 
like their unusual height. At the Uni- 
versity of Utah, Dr. Marvin L. Ral- 
lison, a pediatrician, is doing some- 
thing about it. He is giving a selected 
group of young female patients (av- 
erage age 12) estrogen and proges- 
terone to speed up their attainment 
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chromosomal abnormalities to 
human chromosome abnormalities 
(see Science Digest, January 1969 
and June 1968). “In humans this 
issue is complicated by the presence 
of more than the normal number of 
chromosomes in the XYY men. 
Whenever there is an extra or miss- 
ing chromosome, there is a tendency 
to mental abberation.” Disentangling 
the two influences will be a long and 
difficult process, he believes. 


of final height. “The earlier growth 
stops, the shorter the person will be,” 
he explains. Three pioneer patients 
are now one and one-half to two 
inches shorter than they would have 
been without treatment, he says. Dr. 
Rallison predicts adult height by 
charts and bone maturation rate. 
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This galaxy-like structure is actually a mo- 
lecular model of a crystal lattice forming the 
inorganic material of bone, built in conjunc- 
tion with research by Dr. Edmund Pellegrino, 
vice-president for health sciences at State 
University of New York, Stony Brook campus. 



































What can you do 





with an 
avalanche of garbage? 


Some scientists are answering the question with, “Sell 
it for a profit, of course.’’ And they just may be right. 


by Kenneth A. Kovaly 


T’S AN UNCOMFORTABLE FACT that 
the U.S. is producing garbage 
faster than people. And by 1980, 
the 240 million people in this nation 
will be turning out more than 250 
million pounds of garbage every year. 
Long before that time, the prob- 
lem of what to do with this mountain 
of garbage will have to be faced. Al- 
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teady such cities as New York, 
Washington, D.C., San Francisco 
and Chicago are at the crisis point. 

A Chicago official gives this dire 
warning: “We’re running in front of 
an avalanche, and it’s already begin- 
ning to bury us.” 

Each one of us in the U.S. pro- 
duces about four and a half pounds 
of garbage each day. Within 10 years 
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this horrifying figure may even go as 
high as six or eight pounds a day. 

The classic ways of disposing of 
garbage just aren’t working anymore. 
Cities are running out of places to 
dump garbage. Land fill projects 
have been completed. Most incinera- 
tors are so obsolete that the air pot 
lution they cause is as bad or worse 
than the garbage glut. 

The problem of solid waste dis- 
posal has reached such proportions 
that countries such as Japan have set 
up a five-year plan to seek solutions. 
Sweden has organized a central 
agency to coordinate the handling of 
wastes for the entire nation. In the 
U.S. millions of dollars are being 
spent to come up with the technol- 
ogy needed to combat the garbage 
crisis. Many of the experts working 
on the problem seem to think that 
somehow we can use garbage as a 
raw material. 

One of these schemes comes from 
a British firm, Lawden Manufactur- 
ing Company of Wolverhampton. 
Lawden has developed a process to 
turn garbage into fertilizer, called 
“Sweetsoil.” Sweetsoil would be 
much cheaper than comparable ferti- 
lizers now on the market. 

In the Lawden process, everything 
—paper, bottles, cans, a bicycle, or 
even a sofa—goes in at one end. A 
clean, bagged fertilizer comes out at 
the other end. 

Garbage is first tossed into a 
shredder where it is chewed up to 
pieces six to eight inches long. From 
the shredder, the pieces feed into a 
digester for a five-day stay while 
water and air are carefully metered 
in. In the digester, the natural bacte- 
ria starts to ferment the mass and the 
temperature goes up to 160°, killing 
all harmful microorganisms. 
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TECHNOLOGY 


Next, metals and large inert frag- 
ments are screened out and the mate- 
rial passes into a grinder. The 
grinder reduces any glass to a harm- 
less powder and destroys any re- 
maining lumps. 

The result of this shredding, di- 
gesting, grinding is “Orgin,” which 
can be used as is for a soil condi- 
tioner. It will bind light sandy soils, 
break up heavy clays or sweeten arid 
or sour land. Orgin can also be used, 
with chemical ingredients blended in, 
as a fully effective fertilizer. 

The idea of using garbage as a raw 
material has also intrigued experts on 
this side of the Atlantic. In Connecti- 
cut, two engineers have stretched this 
idea even further than their British 
counterparts. Alfred Eggen and Orlo 
A. Powell Jr., at the University of 
Hartford, are working on a system to 
dispose of solid wastes, including 
junked autos, and recover useful 
materials. 

Garbage would be incinerated and 
the heat produced could be sold or 
turned into electric power. Heavy 
ferrous scrap would be recovered 
from this part of the process. At the 
same time scrapped autos would be 
chewed up in a huge shredder. 

The system would actually be bro- 
ken down into three separate subsys- 
tems. The first, the auto shredder, 
would simply shred the autos. The 
power production system would use 
gas turbine burners and could be op- 
erated by either a utility company or 
a company with large power needs. 
Power from this part of the system 
would be cheap. 

The engineers estimate that power 
could be supplied for under one mill 
per kilowatt hour. This assumes a 
profit from selling the by-products of 
the burning operation. Even the op- 
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timistic estimates for the cost of nu- 
clear power in 1990 come to more 
than two mills per kilowatt hour. 

The key to successful operation of 
such a plan falls mainly on the third 
subsystem—where actual material 
will be produced from the burned 
garbage. For example, the ceramic 
material resulting from burning trash 
would have structural properties sev- 
eral times better than concrete. The 
scrap metals could be sold as such or 
combined with the ceramic to make 
composite building materials. Such 
composites could be used as struc- 
tural planks, beams and wall sec- 
tions. Ceramics could be used to 
form blocks for construction or 
poured in place for structures. And 
the rough ceramic aggregate could 
be used in road beds and wherever 
gravel is now used. 

At this point, the two engineers 
have proved, to their own satisfac- 
tion at least, that such a system is 
possible. The ultimate result of put- 
ting the idea into practice: Cities, 
rather than paying to dispose of their 
garbage could conceivably sell their 
trash for seven dollars a ton. 

With the problem of garbage dis- 
posal as severe as it is, no potential 
dumping ground is being overlooked. 
Thus it is only natural that the larg- 
est dumping ground of all—the 
oceans—should be considered as a 
way of getting rid of solid waste. 

Dr. Robert A. Erb of the Franklin 
Institute Research Laboratories in 
Philadelphia has come up with an 
imaginative way of using the ocean. 
Erb says it is possible to build a pipe- 
line to the sea to carry garbage out 
beyond the Continental Shelf, into 
deep water. Such a line could carry 
certain industrial wastes as well. 

The pipeline would be part of a 
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regional system for collecting wastes 
from the Delaware Valley area. One 
pipe would run from near Trenton, 
N.J., to Philadelphia. Another pipe 
would lie along the Delaware River, 
past Wilmington, and on up to Phila- 
delphia. At Philadelphia, the two 
lines would flow into one large pipe 
that would run across southern New 
Jersey, past Atlantic City, and about 
100 miles out to sea taking the waste 
beyond the Continental Shelf into 
water about 1,200 feet deep. 

New barging techniques, however, 
are also getting the attention of the 
experts. At Harvard, a sanitary engi- 
neer, Melvin First, is studying the 
possibility of dumping burned gar- 
bage into the sea. The garbage would 
be put on board large incinerator- 
barges, burned on the way out to 
sea, then dumped into deep water. 

First studied the engineering prob- 
lems of a sea-borne incinerator and 
then ran a thorough analysis of the 
logistics of such an operation. He 
found that the idea did indeed have 
much merit. As part of the Harvard 
project, University of Rhode Island 
scientists are studying the effects of 
dumping burned garbage into the 
sea. 

At a test site off the coast of Rhode 
Island, the scientists dive beneath 


the surface, in a two-man sub, 


to actually see what happens to the 
incinerated garbage after it is 
dumped. They have also run a series 
of biological tests, feeding the 
burned residue to marine animals. 
Their findings indicate that the 
burned material will not harm ma- 
rine life. However, their work has 
even a greater goal. 

Dr. Saul Saila, one of the scientists 
at Rhode Island, has been gathering 
data on current speed, current direc- 
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Among the newest schemes for getting rid of garbage and refuse is the British Lawden process 


—a giant mechanical garbage-eater that takes paper, 


bottles, cans—even bicycles—and or- 


ganic material, chomps everything and turns it into bagged, sterilized fertilizer. 


tion, wind velocity and other varia- 
bles in the test area. With the data he 
hopes eventually to build a computer 
model to simulate the effects of the 
sea on incinerated waste. With such 
a model, Saila could choose spots 
where the current and other natural 
actions would greatly disperse the 
incinerated material so that no pollu- 
tion will occur. 

The ocean does indeed look like a 
potentially attractive dumping 
ground for garbage. The oceans con- 
tain some 329 billion cubic miles of 
water. If, for example, 40 million 
gallons of waste per day were emp- 
tied into the ocean for 1,000 years, 
the waste would be diluted with 
five million times its volume of sea 
water. 

While the schemes for dealing 
with the growing garbage problem 
vary greatly, the solutions all rest on 
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the economics of a technique. Not 
only must a method get rid of waste 
without causing other problems, but 
it must do it at a low cost. Thus, the 
ideas for turning a profit from gar- 
bage seem to get a great deal of at- 
tention. And they may soon be get- 
ting much more. 

Scientists from the Bureau of 
Mines have found gold and silver in 
the piles of burned" garbage in the 
dumps of Washington, D.C. Accord- 
ing to these scientists, there may be 
$14 worth of gold and silver in every 
ton of burned garbage. The precious 
metals come from _ photographic 
chemicals and film, old coins, cos- 
tume jewelry, silverware and solder 
from electronic equipment. With 
gold and silver in those mounds of 
trash, it seems to be just a matter of 
time before someone actually begins 
to make a profit from garbage. Mf 
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ence Digest staff. 


Refraction 
vs 
diffraction 


When sunlight passes through a 
glass prism, the direction of the red- 
light component is least changed; 
when it passes through a diffraction 
grating, the direction of the red-light 
component is most changed. Why 
the difference? 


IGHT can be viewed as a wave 

motion, and ordinary sunlight is 
a collection of waves of different 
lengths. Light of different wave- 
lengths produces different effects on 
our retinas, and it is that which gives 
us our sensation of color. Of visible 
forms of light, red light has the 
longest wavelength; then orange, yel- 
low, green, blue and, finally, with the 
shortest wavelength, violet. 

When light passes from air into 
glass, water or other transparent 
media, it slows down. If a beam of 
light approaches a piece of glass at 
an oblique angle from the right, the 
right side of the beam, which strikes 
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ISAAC ASIMOV EXPLAINS 


Each month Dr. Isaac Asimov chooses 
one of the questions you send in to 
answer. He does not make the job easy 
on himself, for in past months he has 
written about such things as relativity, 
parity and the basic nature of light. Fol- 
lowing Dr. Asimov’s answer are the 
answers to some of your other questions 
written by regular members of the Sci- 






the glass first, is slowed down first. 
For an instant, the right side is mov- 
ing slowly while the left side con- 
tinues at full speed and the result is 
that the beam changes direction as it 
enters the glass. This is “refraction.” 

The same thing would happen if 
a column of soldiers were to march 
obliquely from a paved highway into 
a plowed field. The soldiers on the 
side of the column toward the field 
would reach it first and be slowed 
down first, and unless a conscious 
effort were made to prevent it, the 
column would shift direction as it . 
entered the field. 

The slowing effect of the field is 
produced by the difficulty of pulling 
one’s legs out of the soft soil. Once 
free, the leg moves through the air 
above as quickly over the field as 
over the highway. This means that 
a long-legged soldier who makes 
fewer contacts with the ground in a 
given distance, thanks to his long 
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stride, than a short-legged soldier 
does, is slowed less. A column of 
long-legged soldiers would have their 
direction of march changed less than 
would a column of short-legged 
soldiers. 

The long-wave red light is similar, 
in this respect, to a long-legged sold- 
ier. It is slowed less than any other 
kind of visible light and is, therefore, 
refracted least. Violet light is, of 
course, refracted most. 

Diffraction involves a completely 
different principle. A wave motion 
can freely move around an obstacle 
that is no larger than the length of 
one of its waves. The larger the ob- 
stacle, the less freely it can move 
around them. 

The wavelengths of light are so 
tiny (about 1/50,000 of an inch 
long) that light does not bend notice- 
ably about ordinary obstructions but 
continues on in a straight line past 
them and produces sharp shadows. 
(Sound waves, which are entirely 
different in nature from light waves, 
are much longer. That is why you 
can hear around a corner, but can’t 


see around one—at least, not with- 
out mirrors.) 

A diffraction grating consists of a 
large number of very fine opaque 
lines drawn parallel to each other 
against a transparent background. 
The opaque lines are fine enough so 
that even the tiny light waves, pass- 
ing through the transparent regions 
nearby can slip around them a lit- 
tle. This is “diffraction.” 

Clearly, the longer the wavelength 
of light, the smaller the obstruction 
of the opaque lines and the farther 
that light can reach around it. The 
long-wave red light can reach farth- 
est around the opaque lines and is 
therefore diffracted most. Violet 
light is, of course, diffracted least. 

Both a refracting prism and a dif- 
fraction grating will yield a “rain- 
bow” or spectrum. One spectrum is, 
however, the reverse of the other. 
Reading outward from the original 
line of direction of light, the refrac- 
tion spectrum is: red, orange, yellow, 
green, blue and violet. The diffrac- 
tion spectrum is: violet, blue, green, 
yellow, orange, red.—Isaac Asimov 
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Say : i 
“You must find a way to vent this antagonism. | suggest you get married as soon as possible.” 


July, 1969 


FL} 











Why Do You Read 
So Slowly? 


A NOTED PUBLISHER in Chicago reports there is a simple technique 
of rapid reading which should enable you to increase your reading 
speed and remember more of what you read. Most people do not realize 
how fast, accurate reading can bring extra pleasure and success in 
everything they do. 

The details of this method are described in a fascinating new book- 
let, How to Read Faster and Retain More, sent FREE on request. 

According to this publisher, most people regardless of their present 
reading habits and reading skill can use this method to improve their 
reading ability to a remarkable degree. Whether reading books, stor- 
ies, newspapers, or technical matter, it becomes possible to read long 
sentences at a glance . . . entire pages in seconds. 

To acquaint the readers of this journal with the easy, self-training 
method, test-proven in homes, schools, and corporations, the company 
has printed full details in a new booklet, How to Read Faster and 
Retain More, mailed FREE to all who ask for it. No obligation. 

Simply send your name, address and zip code to: Reading, 835 
Diversey Pkwy., Dept. 690-017, Chicago, Ill. 60614. A postcard will do. 











INVENTIONS 


Micro-mini photography 


THERMOMICROGRAPH, invented 

by staff engineers for a Con- 
necticut company, makes highly en- 
larged heat pictures of microscopic 
objects. 

The invention is a development of 
the infrared microscope which is al- 
ready in use for such tasks as testing 
the heat characteristics of high-speed 
sewing machine needles, checking 
the performance of miniature ball 
bearings and studying the heat-seek- 
ing characteristics of night-flying 
moths. 

The new instrument, on which J. 
Richard Yoder and Robert B. Mc- 
Intosh Jr., recently obtained Patent 
3,435,212 for the Barnes Engineer- 
ing Company of Stamford, Conn., is 
expected to find early applications in 
the design and testing of the pin- 
head-sized microcircuits that are of 
growing importance in electronic 
equipment. 

Later it should be useful in exam- 
ining microscopic physical, chemical 
and biological processes. The inspec- 
tion is non-destructive; nothing 
touches the object. 

The Barnes thermomicrograph in- 
cludes a motor-driven table on which 
the object is moved back and forth 
in a scanning pattern. At the same 
time a synchronized light, which is 
turned bright or dim by the electrical 
output of the radiometric micro- 
scope, is directed at a light-sensitive 
surface such as Polaroid film. 

The areas of highest temperature 
show white, and as the heat lessens 
they grow progressively darker. 

Every object at a temperature 
above absolute zero emits infrared 
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rays, which are beyond the red end 
of the visible spectrum. The thermo- 
micrograms, or heat pictures, show 
whether the parts of a microcircuit 
are in order and may reveal trouble- 
some hot spots. 

Temperature differences of less 
than a degree can be measured in 
areas smaller than the cross-section 
of a human hair. 

The thermomicrograph is a wed- 
ding of the infrared microscope and 
the infrared camera, both of which 
Barnes already makes for various 
purposes. 

—Stacy V. Jones 


Prototype thermomicrograph, basically a com- 
bination infrared microscope and infrared cam- 
era, is operated here by one of its patent 
holders, J. Richard Yoder. Holder containing 
microcircuit measuring .04 x .04 inches is under 
microscope. Yoder holds thermomicrogram. 





Flow good are you 
as a physicist? 


by John and Molly Daugherty 


E NERGY is a measure of the ability or capacity to do work. The study of 
energy is of major importance to the study of physics, and the under- 
standing of energy requires the development of concepts of force and work. 
A force may be a push or pull. Work involves the motion of a force through 
a distance—a measure of accomplishment. What do you know about physics? 


1. A bomber flying 600 miles an hour in level flight at an altitude of 6,400 
feet drops a bomb and then continues on course with the same velocity. As- 
sume there is no air friction on the heavy bomb. The plane meets air resis- 
tance but can maintain its uniform speed of 600 miles an hour. Choose the 
picture which shows where the plane will be when the bomb hits. 


SS. 


Boma = PLANE ——» 600 MI/HR 
DROPPEDS 














2. Scaler physical quantities have only numerical value. But forces have di- 
rection as an additional property. Such quantities are called vectors. To add 
two or more vector quantities acting on a given point, a graphical polygon 
may be drawn. Draw any one of the vectors to scale with an arrow at the 
end pointing the direction in which it acts. Then from that arrow draw the 
next vector until all of the vectors are used. The sum of the vectors or result- 
ant is the line needed to close the polygon measured from origin (starting 
point) to the last arrow drawn. Choose the vector drawing made from the 
data above it, which has a zero resultant. 


DATA FOR 
VECTOR DRAWINGS 


SUM OF 


VECTORS, 
a 
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3. Work in a popular way may refer to any mental or physical effort. In 
physics work means force times distance: W = f x d. The force (or some 
part of it) must be measured in the same direction as the object moves when 
the force acts on it. 

Choose the picture in which no work is being done. 


LIFTING A STANDING-WAITING PUSHING YOUR PIANO 10 FT 


WEIGHT UP =e Se FOR THE BUS ? 














SUITCASE, \ WEIGHT 
WEIGHT 20 LBS, = 


1 
FT OFF GROUND 400 LBS 


3-b 


4. Energy is defined as the capacity or ability to do work. There are many 
kinds of energy. Mechanical energy may be potential or kinetic. Potential 
energy is stored-up energy caused by a body’s position. For example, a 
raised pile-driver can do work when it is released. Kinetic energy is energy 
a body has when it is moving. Your car in motion has kinetic energy. 
Potential energy may be transformed into kinetic energy. The principle of 
conservation of energy states that the sum of the kinetic and potential energy 
remains constant. 

Choose the picture of the earth in orbit around the sun in which the earth 
has its maximum kinetic energy. 








ELLIPTIC ORBIT OF EARTH - 
EXAGGERATED 





4-b 


5. A simple pendulum with a heavy bob suspended by a flexible string from 
a firm support illustrates the transformation of mechanical energy. Pulling 
the ball to one side elevates it, and on release its potential energy sets it in 
motion. As it passes the center position, its kinetic energy causes it to rise 
on the right. 

Choose the picture which shows the pendulum ball when it possesses both 
kinetic and potential energy. 


Drawings by Sam Sims 
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Answers: 


1 - c The bomb has the same horizontal speed the plane does at the moment 
of release. And all the time it is falling, the bomb has this forward motion. 
The force of gravity alone causes the downward motion. The direction of 
the velocity vector of the bomb’s flight through the air before hitting con- 
tinually changes as shown by the curved line. 

This bomb would hit in 20 seconds and be directly under the plane at all 
times in flight. The bomb and the plane, too, would travel 3.36 miles hori- 
zontally. Actually, the plane would be a little ahead of the bomb because of 
air friction on the bomb. 


2-hb Here, after the four vectors are drawn to a convenient scale in their 
respective directions, the polygon is already closed—no dotted line is needed. 

In 1 - a, a dotted line from the origin to vector number 4 in that direction 
is the sum or resultant of the vectors. The resultant represents the single 
force and its direction which could take the place of the four separate forces 
acting on the point shown in the data. The order in which you plot the 
vectors doesn’t matter provided their directions are correct. 


3 - b Here the man does no work while waiting for the bus. The suitcase 
is no longer being moved, so the distance equals zero. W = f x d = 20 
ibs-x.0.ft 0: 

In 3 - a, to lift the weight vertically requires a force of 10 pounds, W = 
fx d = 10 lbs x 6 ft = 60 ft lbs. 

In 3 -c, to push the piano 10 feet requires a force of 70 pounds. W = 
70 Ibs x 10 ft = 700 ft lbs. If the piano were lifted instead, the force re- 
quired is 400 Ibs. 


4-a On January 3 the earth is closest to the sun. On July 3 it is farthest 
from the sun. From July to January its distance or elevation from the sun 
decreases gradually. This means that the earth’s potential energy of position 
decreased and the loss of potential energy must show up as an increase in 
kinetic energy. Since the mass of the earth is constant, its velocity in orbit 
increases. K.E. = % MV?. 


5-c The swinging pendulum had its maximum kinetic energy as it passed 
its midpoint in 5 - b. Now this kinetic energy is being changed to potential 
energy as the ball is being elevated. In 5-c the ball has both kinetic and 
potential energy. The kinetic energy which remains is needed to reach the 
maximum elevation of the starting point where all of its energy will again 
become potential. The pendulum swings back and forth, but friction will 
finally bring it to rest at the center point. 


Score yourself: 


4-5 right Your kinetic energy was a maximum! 
2-3 right Not up to your full potential! 
0-1 right Your force lacked direction! 
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BOOKS 


Phoenixes 
of man’s past 


Mysterious Places. Daniel Cohen. 
Dodd, Mead. ($5.95). 


Rising from the ashes of mankind’s 
civilized—and uncivilized—past, the 
Phoenixes of myth, legend, oral his- 
tory and pure baloney float—beckon- 
ing the imagination with all the 
fascination of a colony of sirens. 

What Daniel Cohen has done here 
is to—seemingly—fall for the entic- 
ing siren come-on, then go clomping 
through the colony tweaking noses, 
pinching pretty bottoms, pulling a 
pigtail here and there and having a 
whale of a jolly time—without get- 
ting booby-trapped by any pale pink 
fantasies. 

He takes the reader down through 
the intriguing tales of places like 
Atlantis, Lemuria, Easter Island, 
Camelot, Stonehenge, Zimbabwe— 
and all the way to El Dorado. Ev- 
erybody involved in the develop- 
ment of a myth, or a sound theory, 
gets full credit. Plato’s origination 
of the Atlantis tale is thoroughly dis- 
cussed; Donnelly’s Atlantis: The 
Antediluvian World has its day in 
court and comes off clearly fable. 
You'll sail the Arena with the Dutch 
admiral Jaakob Roggeveen to an is- 
land he named ‘Paasch,” or “East- 


er,” and stand on the sidelines as. 


the great fight ensues as to whether 


Other new books of interest 
Poisons in Your Food. Ruth Winter. 
Crown Publishers. ($5.95). The next 
thing you eat may be contaminated 
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people from the East or the West 
built all those statues. And why. 
You'll ride Kon Tiki, and listen to 
Thor Hyerdahl’s carefully framed 
arguments to prove that the statue- 
builders came from Peru; then, 
you'll listen to the “establishment” 
try to rip him to shreds. 

Foraging through the musty rec- 
ords of ancient English abbeys, you 
learn that there probably was, in- 
deed, an “Arthur” to support the 
romantic legend. But he was a far 
cry from the character painted in 
fiction. Some of the nonsense about 
him is nicely reported in the book. 
For instance, reports the author: 
“Despite the problems connected 
with establishing the existence of 
Arthur in the first place, Debrett’s 
Peerage, the Who’s Who of British 
aristocracy, has recently linked 
Arthur with the reigning queen, 
Elizabeth II.” 

All told, Mysterious Places is typ- 
ical of this author’s highly rational 
and reasonable approaches to highly 
controversial subjects, in fields that 
often attract a fanatical fringe. The 
book flows smoothly in a nice, read- 
able style; is well documented, gives 
credit where credit is due and pokes 
some gentle fun at the dreamers and 
wishful thinkers who’d like to con- 
tinue believing in fairies.—RFD 


by some pesticide or some harmful 
bacteria that got its start as the re- 
sult of poor sanitary conditions in 
packaging. While the author’s inten- 
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tions were probably quite noble in 
alerting the public to alarming con- 
ditions that exist everywhere and 
which certainly should be remedied, 
the book leans toward scare tactics 
and leads one to believe that with 
the conditions that exist today it’s a 
wonder we don’t all have food poi- 
soning at least once a week. It’s a 
well-documented account of what’s 
going on—or isn’t going on in the 
food _ business—food processing, 
packaging, inspection, in vending 
machines, restaurants, additives, die- 
tary foods. It’s fascinating, but be 
prepared to lose your appetite tem- 
porarily. 


Insomnia: The Guide for Troubled 
Sleepers. Gay Gaer Luce and Dr. 
Julius Segal. Doubleday. ($6.95). 
While everyone isn’t affected by in- 
somnia, most people do experience it 
on occasion. Those who don’t find it 
an incomprehensible situation. It’s 
one of those subjects of frequent dis- 
cussion. This account of the latest 
research on sleepless nights and its 
causes are extremely interesting and 
educational to insomniacs and those 
who sleep like babies. (You'll find 
that all babies don’t sleep as well as 
one would expect a baby to sleep ei- 
ther.) 


Follett Family Life Education 
Program: Families Live Together, 
The World of Living Things, How 
New Life Begins. by Esther K. 
Meeks and Elizabeth Bagwell. Living 
Things and Their Young, How We 
Are Born, Man and Woman. by Ju- 
lian May. Follett Publishing. (All 
Books $3.50). This series of books 
gives honest, straightforward an- 
swers, in pictures and words, to 
questions countless parents agonize 
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over in answering. Sex is still a 
major stumbling block for parents 
who are embarrassed to talk about it 
to their children. These books will 
be an outstanding asset to every par- 
ent in explaining the facts of life to 
an inquisitive youngster. The first 
three books listed are geared to ages 
4 through 9, and the second set for 
ages 8 through 12. 


Weather and Health. Helmut E. 
Landsberg. Doubleday. ($4.95). An- 
other in Doubleday’s Anchor Science 
Study series, this one is an introduc- 
tion to biometeorology. While most 
of us are familiar with the science of 
meteorology, we’re not sure what the 
prefix “bio” does to it. This rela- 
tively new phase of that science 
deals with the relations between at- 
mospheric and life processes: how 
crops depend on the weather, how 
animals mate, migrate and hibernate 
in annual cycles and in relation to 
the weather and how the environ- 
ment affects our well-being. It’s a 
subject of newsworthy interest and it 
comes in paperback too. 


Invention, Discovery and Creativity. 
A.D. Moore. Doubleday. ($4.95). 
Here is an encouraging and incen- 
tive-building book that says if you 
have the desire to do something you 
can. It’s part of Doubleday’s Anchor 
Science Study series, and is mainly 
aimed at the young student who’s 
thinking about where he wants to 
go. Also available in paperback. 


Understanding Maps. Beulah Tan- 
nenbaum and Myra Stillman. Me- 
Graw-Hill. ($5.95). A map is one of 
those taken-for-granted items of ev- 
eryday life. We seldom think about 
the work that went into producing it 
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and the frequency with which it has 
to be revised. It’s an involved proc- 
ess, and maps are interesting pieces 
of “art.” While this book is quite el- 
ementary, nevertheless it acquaints 
us with a subject in which few are 
well-versed. 


Snakes: the Keeper and the Kept. 
Carl Kauffeld. Doubleday. ($5.95). 
If your biggest ambition is to have 
a pet snake, here’s the book for you. 
It is quite a complete guide to select- 
ing, feeding, caging and just general- 
ly caring for snakes as pets. The 
author, director and curator of rep- 
tiles at New York’s Staten Island 
Zoo, also throws in a few exciting 
adventures he has experienced in 
over 40 years of dealing with snakes. 
Actually, it’s quite interesting even if 
it isn’t your biggest ambition to have 
a pet snake. 


Brain Puzzler’s Delight. E. R. Em- 
met. Emerson Books. ($4.95). Rea- 
soning is the key to this collection of 
mind teasers, with no specialized 
mathematical knowledge required. It’s 
fun, but some of them get a bit 
tough. Explanatory solutions are in- 
cluded too, though. 


Another Look at Atlantis and 15 
Other Essays. Willy Ley. Double- 
day. ($5.95). Although the title em- 
phasis here is on Atlantis, the essay 
itself is neither longer nor more out- 
standing than the other essays. Sev- 
eral others actually are much more 
interesting, such as “Let’s Build an 
Extraterrestrial,” which discusses how 
science fiction writers have depicted 
creatures from other planets—and 
how many of those writers have 
quietly avoided the task. There’s 
also a look at the “Death of the 
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Sun” and “Hunting the Dodo.” It’s 
a good book with a comprehensive 
look at many intriguing subjects. 


The Archaeology of New York State. 
William A. Ritchie. The Natural 
History Press. ($15.00). A most 
thorough study of ancient man in 
New York, this book is a revised edi- 
tion of the 1965 volume with the 
numerous excavations and discov- 
eries that have taken place in the 
past four years. All major archae- 
ological sites are described in detail. 


The Intimate Enemy. George R. 
Bach and Peter Wyden. William 
Morrow and Co. ($7.50). A practical 
guide on “How to Fight Fair in 
Love and Marriage,” based on clini- 
cal testing of couples in the Institute 
of Group Psychotherapy, Beverly 
Hills, Calif., of which Dr. Bach is 
director. The psychologist advocates 
fighting for married couples instead 
of “game-playing,” which is much 
more detrimental to the marriage, 
but the fighting has to be fair to be 
healthful. In the clinic, couples are 
instructed as to proper techniques, 
which are also offered to the reader 
in a self-training program. It’s an in- 
triguing book, whether or not you 
think your marriage needs any out- 
side help. 


Science and the Human Condition in 
India and Pakistan. Edited by Ward 
Morehouse. The Rockefeller Univer- 
sity Press. ($7.50). The economic, 
cultural, educational and _ practical 
problems involved in introducing sci- 
ence into the everyday existence in 
these countries is the purpose of this 
book, which is composed of essays 
that are based on a conference on 
international programs and services. 
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SCIENCE & CHEMISTRY 


FREE Periodic Classification of Elements and 
Conversion Tables With Catalog 35¢. Chemicals. Ap- 
paratus, Biology, Mid-States Scientific, 7053 N. 
Clark, Chicago, Ill. 60626. 








VORTEX atom booklet with 1967 supplement and 
1968 leafiets, abundantly illustrated by diagrams of 
new atomic and chemical structures for solving pre- 
viously unsolved or incorrectly solved problems such 
as the duality of particle and wave, the benzene ring 
structure and the transition from the nonliving 
to the living. 25 cents. C. F. Krafft, 4809 Columbia 
Rd., Annandale, Virginia, 22003. 





GRAVITY Solved, by Sub Atomic Spectron ¢ 
theory. $1. to Ca-Nook, R3, Newfield, N.J. 08344. 





GIANT Chemistry, Astronomy, Biology catalog 35¢. 
Exciting chemistry experiment book $1.00. Build 
a UFO Detector, plans $1.00. Fast Service, Xercon, 
8542 Oglesby, Chicago, Ill. 60617. 





LASER pistol—$1.00, how to build. Phaser Pistol 
$1.00, you've seen it on TV, now build your own... . 
safe, loads of fun, Build Laser rifle, electronic Laser, 
Flying Saucer—$4.95 each. Add 25¢ for postage. 
Complete catalogue prize-winning science projects— 
10¢. Roy Davis Laboratories, Dept. SD, 118 West 
Adams, Jacksonville, Florida 32202 





SOLAR Flying Saucers. (Brand New-solid state 
engine-fantastic performance-flies miles on  sun’s 
Power-lifts animals-sends  messages-parachutes- 
build many-easily-inexpensively with everyday ma- 
terials. Complete plans, descriptions, drawings, plus 
Free Spacetronics Catalog-$1. Single catalog-25¢. 
Pepe Box 31043-DS, San Francisco, Calif. 
4131. 





UFO detectors, photos, books, magazines. Discount 
catalog 25¢. 40 page catalog $2.00. Paradice, 290 
Washington, Vidor, Texas 77662. 





ANTI-GRAVITY, Flying saucer power, second ed- 
ition, experiments and theories, $2 ppd., Champe, 
Box 734, Los Angeles, Calif. 90045. 





EARTH Axis shift. Coming soon, Know why, 
when, Oceans overrun lands, destroying life, prop- 
erty. Scientific, latest 1968 edition $1.00 pp. Emil 
Sepic, 2510 Harrison Ave., Eureka, Calif. 95501. 





FREE energy research. Surprising new possibili- 
ties of unlimited free power and refrigeration. In- 
ees free. 1616 S. Compton, SD5, St. Louis, 

0. 8 





21ST CENTURY SCIENCE PROJECTS. Build- 
it-yourself digital and analog computers, lasers, 
electronio espionage equipment.. Explore the fas- 
cinating frontiers of modern scientific research. 
New, unique, 1969 catalog—yours for a stamped, 
self-addressed envelope. R. J. Graham, Box 1311, 
Fond du Lac, Wis. 54935. 





VAST converging stellar energies hit atoms, push- 
in-then-out, and cause gravity. Summary 25¢. 
Carnaham, 2007 Eaton Lane, Austin, Texas 78723. 
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CLASSIFIED ADVERTISEMENTS 


$3.00 each additional line. Minimum space ac- 
cepted is 2 lines, payable in advance. Count 45 characters and/or spaces per line. To be 
inserted under the proper classification, copy must be in our office by the Ist of the second 
month preceding date of issue. The next available issue to place an advertisement in 


Science Digest is October, 1969. The closing date is August 2, 1969. Send remittance and 
order to: C. A. Martin, Classified Advertising Manager, Science Digest, 575 Lexing- 
ton Avenue, New York, New York 10022. Please make remittance payable to Science Digest. 


INVENTIONS WANTED 


INVENTIONS Wanted. Patented, unpatented. 
Global Marketing, 2420-AC 77th, Oakland 5, Calif. 





INVENTORS! Sell your invention for cash or 
royalties! Our client manufacturers eagerly seek 
new items. Patented. Unpatented. Financial as- 
sistance if needed. 25 years proven performance, 
For free information, write Dept. 24, Gilbert Adams, 
aoneGe Broker, 80 Wall St., New York, N.Y. 


FOR INVENTORS 


PATENT Searches complete and thorough. Related 
copies Air Mailed with maximum speed $6.00. Free 
“‘Protection Forms’’ and ‘‘Patent Information’. 
Write American Patent Search Company, Dept. 29, 
711 14th St., N.W., Washington, D. C. 20005. 





INVENTIONS. Ideas—Searched—Developed—Mar- 
keted, formerly: United States Government Patent 
Examiner, Advisor, Raymond Lee, 75-N East 45 
St., N.Y.C. 10017. 


TREASURE FINDERS 


ULTRA-Sensitive and powerful metal detectors- 
join the many who are finding buried coins, 
minerals, relics and artifacts. Don’t buy till you 
see our free catalog of new models. Write Jetco, 
Box 132, SD, Huntsville, Texas 77340. 
a 


TREASURE Hunters! Prospectors! Relco’s new in- 
struments detect buried gold, silver, coins. Kits, as- 
sembled models. Transistorized. Weighs 3 pounds, 
$19.95 up. Free catalog. Relco-A88, Box 10839, Hous- 
ton, Texas 77018. 





FIND Buried treasure with new revolutionary 
analytical metal detector. Features push button tun- 
ing, automatic tuning, loudspeaker, negligible ground 
pickup, greatest range. Free catalog. Gardiner Elec- 
panes Dept. 59, 4729 N. 7th Ave., Phoenix, Arizona 





“GOLD, SILVER, RELICS! Located with power- 
ful Detectron metal detectors. Free information. 
Terms. Detectron, Dept. 7-SD, Box 243, San Ga- 
briel, Calif. 91778. 


EDUCATION & INSTRUCTION 


EARN College or High School diploma at home. 
All subjects. Free brochure. Ohio Christian College. 
1156 Striebel Road. Columbus 13. Ohio 43227. 
CS SE RE SORES eae = eee 


FREE! List of low cost popular self-improvement 
books. Write: Dixie Gift Mart. 1384-A Monroe 
Drive, N.E., Atlanta, Georgia 30324. 





BE Happy in Jesus, avoid eternal life in hell 
Fire. Tracts, Box 233, Newport News, Va. 23607. 
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3 PLAY Can-Trl chess templat rules $1. or, 60. 
pieces $16. to Ca-Nook, Newfield, P.O., N.J. 08344. 





EXPERIMENT With sleep-learning! Fascinating, 
educational. Use your recorder, phonograph or amaz- 
ing new Electronic Educator endless tape-recorder. 
Astonishing details, huge catalog of tapes, records, 
equipment free! Sleep-Learning Association. Box 
24-SD, Olympia, Washington 98501. 





EARN A British diploma in Radionics, Botanic 
medicine, Homoeopathy, Super-Science, Divinity, 
Philosophy. 35 courses, prospectus free. Brantridge 
Forest School ‘‘Lodge’’, Lrantridge Forest, Bal- 
combe, Sussex, England. 





EXPERT Penmanship complete course $1.00. Fra- 
mar, 9 Disney Dr., Toms River, N.J, 08753 





FINISH HIGH SCHOOL—10 weeks—low cost. Re- 
alistic, practical ‘‘Adult Way’’. Diploma from state. 
For complete details send $2.00 to: Educational Pro- 
grams, P.O. Box 176-A, Gustine, Calif. 95322. 


BOOKS, PERIODICALS 
KNOW More about the earth you live on. Earth 


Science, bimonthly Magazine, Box 550S. Downers 
Grove, IU. 60615. Subscription $2.50. Sample 35¢. 





HOW asteroids and Comets played their part in the 
evolution of Man. New.-Plus-Why earth is so differ- 
ent. Booklet $1.00. P.P. Our Unique World, Box 
271, Bensenville, Ill. 60106. 





HOW You can stop smoking. No fads or gimmicks! 
This book presents a step-by-step method that is 
medically and psychologically sound. The smoking 
habit is in the mind—which must. be conditioned 
i smoking. Will you be another 
statistic? Make up your mind now! This 96 page 
book may save your life #WB-106, only $1.00. 
Noye’s Enterprises, 8635 Haas Ave., Los Angeles, 
Calif. 90047. 





WHY Scientists accept Evolution, $1.50; Studies 
in Bible and science, $2.00, Christian Evidence 
League, Malverne, N.Y. 11565. 





BACK Date Magazines! Send needs no catalog. 
LE tie nS, Inc., Box 934-SD, Maywood, 
J. 07607. 





SENSATIONAL new book on UFO's. $2.95. pp. 
egal Upton, 705 Cedar, Santa Ana, Calif. 
701. 
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BOOKPLATES 


FREE Catalog—Many_ beautiful designs. Address 
Antioch Bookplate Co., Yellow Springs 13, Ohio. 


REAL ESTATE—FARMS 


FREE. .BIG SUMMER CATALOG! Describes 
and pictures hundreds of farms, ranches, town and 
country homes, businesses coast to coast! Specify 
type property and location preferred. Zip Code, 
Please. United Farm Agency, 621-SD W. 47th St., 
Kansas City, Mo. 64112. 





FREE Gov. land also lease or purchase through- 
out U.S. & Canada millions of acres available. 
Agr. Vacation. Devel. 1969 listing & report $1.00. 
omeaeeat P.O. Box 242A, Seeley Lake, Mont. 





CALIFORNIA acreage. Only $20 down; $20 
potas Owner, Box 35291 SD, Los Angeles, Calif. 


AVIATION 


ROCKETS! Special introductory offer: get started 
in model rocketry. Send $1.00 for a rocket, flies 
to 2000 feet; solid propellant engine, and_ flight 
instructions. Add 75¢ for 3 extra engines. Written 
money-back guarantee! Aerodyne, Box 221, Palm 
Beach, Florida 33480. 





WHEN Answering classified advertisements, don’t 
forget to say you saw it in Science Digest. 


July, 1969 


GOVERNMENT SURPLUS 


JEEPS Typically from $53.90 . ... Trucks from 
$78.40 . . . Airplanes, Typewriters, Boats, Clothing, 
Camping, Sporting, Photographic, Electronics Equip- 
ment. Wide variety, condition. 100,000 Bid bar- 
gains direct from Government Nationwide. Complete 
sales directory and surplus catalog $1.00 (Deductible 
First. $10.00 order). Surplus Service, Box 820-SD, 
Holland, Michigan 49423. 





MAKE Money-on government surplus-how and 
where to buy-directory of surplus offices-save-terms- 
mailorder items-send $1.00 booklet-MO50S, Hollen- 
es 1192 Hollenbeck Ave., Sunnyvale, Calif. 


AUTO TRAILERS 


PICKUP Camper, trailer or pickup-cover. Build 
yourself. Save! Complete plans $3.95 each. Cover 
plans $2.00. Conversion plans—econoline type van 


$2.95; passenger bus or delivery can $2.95. Satis- 
i Equipment catalog $1.00 (re- 
fundable). Details 10¢. Viking Camper Supply 
99-H Glenwood, Minneapolis, Minn. 55403. 


AUTOMOBILES 


1968 CARS $799, 1967 Cars Only $599. Deliveries 
anywhere USA about 4¢ per mile. Free Catalog. 
Associated Dealers, 50 Swalm Street, Dept. IK, West- 
bury, New York, 11590. 


MACHINERY, TOOLS AND SUPPLIES 


CHEMICALLY Insert Fittings. Miniature valve, 
tee, connector, Liquid chromatography, teflon discs, 
floweells. Free catalog. Mer, 183-D Commercial 
St., Sunnyvale, Calif. 91086. 





ELECTRICAL SUPPLIES 


LO-VOLT circuit continuity tester. Quick, safe. 
Guar. $1.75, Matheo, 4256C, Minmor, Cinn., Ohio 
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DO-IT-YOURSELF 


WATER!! Drill your own well the easy, economical 
way with amazing new invention. Save 75%. Free 





information. DeepRock Drilling Co., Opelika, Ala. 
36801. 
FREE Popular Mechanics 16 page illustrated 


catalog of publications, plans and projects. Book- 
let covers an extremely wide variety of do-it-your- 
self data on home remodeling shop tools and ma- 
chines, car repair, hobbies, crafts, boating, games, 
lawn and garden and hundreds of others. For 
your free copy write to Service Bureau, Dept. JM, 
Popular Mechanics, 575 Lexington Ave., New York, 
N.Y. 10022, 


HOME CRAFTSMEN 


8 WITTY, sarcastic, humorous, practical 7x9” 
shop safety signs, $1.00. Morris Dollens, 4372 
Coolidge Ave., Los Angeles, Calif. 90066. 


FOR THE HOME 


SEE your caller first protect yourself and your 
family by installing rust’ proof oneway viewer in 
your door, adjusts to any door 114” to 214” .thick 
ee ppd. Pitta, 292 Warren St., Fall River, Mass. 





CUSTOM-Made reflectorized markers. Free cir- 
cular, Tri-Our Assoc. Box 44, Brownsville Rd., 
Langhorne, Penna. 19047. 





PLEASE Be sure to include your zip code when 
ordering merchandise from classified advertise- 
ments. You'll receive faster delivery. 


oo 
uo 











DRINKING WATER PURIFIERS 





THE see all water purifier. Write for free folder, 
Nappanee Water Filter Co., 1058 W. Market St. 
Nappanee, Ind. 46550. Salesman Wanted. 





HOBBIES & COLLECTIONS 





OUR FIRST 19 IN SPACE. This limited edition 
lithograph has been created as a tribute to Americas 
Gallant Astronauts. 12 x 18 inch. chart ready for 
framing. Only 75 cents. Popular Mechanics, Dept. 
SGW, 575 Lexington Avenue, New York, New York 
10022. 





STAMP COLLECTORS 





STAMP Albums for sale, Scout, 513 West San 
Antonio Ave., El Paso, Texas 79901. 





121 DIFFERENT flag stamps free, W-B Stamp 
0., Wilkes-Barre, Penna. 18703. 
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FLOWERS, PLANTS AND NURSERY SUPPLIES 





NEW! Handsome 2-piece planter expandable no 
costly transplanting unique ‘‘Evaporative’’ process 
practically eliminates overwatering problems made 
from lifetime plastic in modern designs enhances 
any decor great gift idea! 6” dia. x 6%” high 
colors: brown-beige, black/white, white/white, pow- 
der blue/white $2.95 pp. Tri-Our Assoc., Dept. 
M6E, P.O. Box 44, Brownsville Rd., Langhorne, 
Penna. 19047. 





COLOR SLIDES 





MISS_America slides: 20 color slides of Pageant 
a Free brochure, Box 433, Atlantic City, N.J. 
08404. 





ASTRONOMICAL painting color slides: Fully 
illustrated catalog, sample, 50¢. Morris Dollens, 
4372 Coolidge Ave., Los Angeles, Calif. 90066. 





MOTION PICTURES & SOUND EQUIPMENT 





FREE 64-PAGE CATALOG! All movie needs; 
Film, supplies, accessories, home processing equip- 
ment. Superior, 446-48 N. Wells, Chicago, Il]. 60610. 





PETS—BIRDS, CATS, HAMSTERS, ETC. 





BABY Raccoons, Skunks, Monkeys, Fox and all 
other animals. Send $1.00 for price list. Slocum, 
Box 30-15, Grove, Oklahoma 74344 Telephone 918- 
786-2201. 





LIVE SEAHORSES, marine specimens aquarium 
supplies. Illustrated catalog 15¢, Marine, Box 248- 
204, Dania, Fla, 33004 





RABBITS—FUR BEARING ANIMALS 





RAISE Rabbits for us on $500 month plan. Free 
details. White’s Rabbitry, Mt. Vernon, Ohio 43050. 





EARTH WORMS, LIVE BAIT 





AFRICAN Night crawlers wholesale shipped pre- 
paid. Bonanza Worm Ranch, Loda, Ill. 60948. 
Phone 217-386-2111. 





FISHING, TACKLE, LURES 





FISHERMEN’ A problem solver you have been 
looking for. Unhooks fish in seconds. The Ami- 
Flip fish dehooker. Rush $1.00 to Tri-Our Assoc., 
pers Bx. 44, Brownsville Rd., Langhorne, 

a. - 
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GAMES, TOYS, PUZZLES, NOVELTIES 





POSTAL CHESS — Win cash—get rated. Inf. 
A Dageig te 1659 Mar Vista, Pasadena, Calif. 
1 Z 





MAGIC TRICKS 





FREE! World’s leading catalog 2000 Novelties, 
Jokes, Tricks, Scientific Gadgets, Hobbies, Sports, 
ee Ae Johnson-Smith, D550, Detroit, Michigan 





1000 AMAZING Houdini Tricks, Stunts, Tlusions, 
Magic!! Giant 164 page Catalog!! Unique! Startling! 
Only 25¢ with Free Gift Certificate. House of 1000 
Bessie ees Dept. SD69, Ft. Lauderdale, Florida 

3308. 





ATHLETIC & BODY BUILDING 


“GIANT ARMS’. Dr. Young’s. D.C. Revolu- 
tionary Discovery. $2 Satisfaction or refund. 
Gaucho. Box 9309-S. Chicago, Ill. 60690 


RADIO, TELEVISION & HAM EQUIPMENT 


T.V. & RADIO TUBES .33¢ ea. Send for free 
Cornell, 4213 8. University, San Diego, 
Calif. 92105 


MUSIC AND MUSICAL INSTRUMENTS 

















FREE Circular old time country records. Uncle 
Jim O'Neal, Box A, Arcadia, Calif. 91006. 





POEMS, songs wanted for new song hits and re- 
cordings by America’s most popular studio, Tin 
Pan Alley, 1650-SD Broadway, N.Y. 10019. 





SONGS, Poems wanted for publishing, recording 
at our expense! Talent, 17-S Longwood Moad, 
Quincy, Mass. 02169 


WATCHES, OLD GOLD, JEWELRY 


DEALERS, 173 Watches best deal going write: 
Nat Dominick, P.O. Box 169, Grantville, Ga. 30220. 











GIFT SHOPPING 





VACATION or Retire, low cost Island paradises, 
U.S., Canada, Ete. 100,000 word brochure. Only 
$2.00, Items-Ltd., M. H. Ritchie Co., 3238 Blun- 
dell Road, Falls Church, Virginia 22042. 





TIMER-ALARM. Avoid parking tickets. Details 
free. Lesley’s of Clearwater. Dept. 2B, 1320 Chester- 
field Dr., Clearwater, Florida 33561. 





SPECIAL SERVICES 





AUSTRALIA: Remailing, souvenirs, coins special 


assignments, business rep. professional services. Box 
38, Northbridge, NSW 2063, Australia. 





REMAILING SERVICE 





REMAILS — Europe. Confidential. $0.50 per 
airmail letter. Minimum 2 letters. No stamps 
please. Ellen Kies Remails, 645 Hanau, Nuern- 
bergerstr. 6a, Germany. 





TEXAS Remails, 25¢ Singles. $3.00 monthly. Box 
27103, Ft. Worth, Texas 76127. 





HELP WANTED 


AUSTRALIA Wants you! Government assisted 
passage. Unlimited opportunities. Latest govern- 
ment information and forms $1.00. Austco, Box 
3623-P, Long Beach, California 90803. 
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BOOMING Australia wants you! Good jobs. Ad- 
venture. Forms and Australian handbook (1969) de- 
scribing Australian assisted passage, passport-visa, 
advantages, opportunities $1.00. Buckeye, Box 1032- 
KL, Fairborn, Ohio 45324. 





JOB HUNTING-Think booming Australia. Every 
skill needed. Descriptive handbook & official ap- 
plications. Only One Dollar. International Publica- 
tions, Box 123-D, Milwaukee, Wisc. 53 

AGENTS WANTED 


SALESMAN for printed forms every business 
your customer grow with a fast growing company 
become district manager if you are able to set up 
your own sales force, Debbeler Printing Co., 1532- 
N, North Jackson St., Milwaukee, Wisc. 53202. 


ce 
RUBBER STAMPS AND OFFICE SUPPLIES 
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ADDRESS Rubber stamp $1.00 postpaid. Arrow- 
head, Dept. A, 5521 Warwick Ave., Chicago, Til. 
60641, 


_———_——————— 


PROFITABLE OCCUPATIONS 


BECOME A mortgage broker. Earn 10,000 to 
50,000 year. Complete details. United Mortgage Co., 
P. O. Box 2684-SD, Marietta, Georgia 30060. 


BUSINESS OPPORTUNITIES 


ESTABLISH Profitable catalog mail order business. 
Sample, details 35¢. (Refundable) Vikari’s, Box 
1312-SD, Salt Lake City, Utah 84110. 





PIZZA! Inform yourself about one of the nation’s 
fastest growing food services. Articles interest any 
man in business. Pizza magazine. Bimonthly. 
$3.00 a year. Will bill. MPA, 1905 Pauline Blvd.. 
Ann Arbor, Michigan 48103. 





IMPORT Now! Your own profitable business. Free 
Details. exotic Imports, Box 503C, Carmichael, 
Calif. 95608. 








1000% PROFIT Bronzing baby shoes free details 
be return-mail, N.B.C., Box 11069-Z, K.C., Mo. 
64119. 





CLIP Newspapers for profit! Book reyeals how. 
$2.00, Wacholtz; Box 107, Englefeld, Sask, Canada. 





TREMENDOUS below wholesale bargains. Rush 
one dollar for handling and receive a giant below 
wholesale catalog. Hundreds of franchise wholesalers 
are paying hundreds of dollars for the privilege of 
buying from this catalog. Earn to. $100 everyday. 
No direct selling required. Wallace Speciality Mer- 
chandise, 3168-C Perkins Court, Indianapolis, In- 
diana 46203. 





EXTRA Income at home in Spare Time! Booklet 
shows you how to start your own. business with Classi- 
fied Advertising. Only $1.00. Martin, Popular Me- 
cae, Dept. S.D.P. 58, 575 Lexington, New York 


———_—_ 


MONEYMAKING OPPORTUNITIES 


—————————————————————— 


ADDRESSERS and Mailers needed. Send stamp 
for information. Lindbloom Publishing, 3636 West 
Peterson, Chicago, Illnois 60645. 





YOU Can make 2 to 3 times your cost on hun- 
dreds of products. Gift items, novelties, toys. carded 
merchandise, 1001 others. $1.00 brings giant cata- 
log, refundable on first order. Send to: The S & S 
Co., Box 185, Azusa, Calif. 91702 Dept. C. 


HIGHER-Income, Security-and-Power. 256° page- 
book. ‘‘Thinking-Big’’ reveals secrets that make 
men rich, Send $2.00. James Products Co., 1718 
Charlotte Ave., Nashville, Tenn. 37203. 
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UNUSUAL Moneymaking opportunities, 
provement. books. Free details. Barrett, 
Hampton Blvd., Norfolk, Virginia 23508. 





“FIVE Fabulous ways “to make extra money by 
writing fillers, collecting coins, use your camera, 
sell government surplus & mail order imports. $1.00 
ea. David K. Wiard, 224 S. 4th St., Wilmington, 
N.C, 28401. 





MAILORDER Records help get Increased Business! 
Complete 32 page Record Book shows your inquiries, 
orders, advertising expense, etc. Only $1.00. Martin, 
Popular Mechanics, Dept. S.D.R. 575 Lexington, 
New York 10022. 





PERSONAL 


$$$$—Send for your free Como Resume, detailing 
the one sure key to all your desires and beyond, 
Como, Box 157, Oregonia, Ohio 45054. 





RESURRECTED Billions will farm ocean bottoms 
when seas removed by coming whirlwind! Free. 
Write: Harvest-SD, Jefferson City, Mo. 65101. 





STAMMER-Stutter-no more. (Dr. Young) Write: 
Gaucho, Box 9309-S. Chicago 60690. 





“PSYCHIC DOMINANCE—Hovw to rule others with 
your thoughts.’’ Full Course—with stirring Exer- 
cises. $3.. Illustrated. Satisfaction or refund.— 
Clarion, Box 9309-S. Chicago, Ill. 60690. 





INVESTIGATORS—FREE Product newsletter, Au- 
ditronix, SD-7, 156 5th Ave., New York, N.Y. 10010. 





MORE Money, security, power. 250 page book 
“Think Big’’. Reveals secrets that make men rich. 
Also a free catalogue send $2.00 now. Wynn, Dept. 
SD59, 21 W. 3rd St., Tulsa, Oklahoma 74103. 





EUROPE on a shoestring, tells how to get the 
good hotels, meals, and sightseeing for $5.00 a day. 
Plus low cost European tours. Book #HP-13T only 
$200. The Miracle House, 1216 Bonaparte Ave., 
Baltimore, Maryland 21218. 





H-BOMB, sign of His coming. Matt. 24:1-22. 
ate Sore: free. Era, Box 1221, Kingsport, Tenn. 
7662. 





DOES astrology work? Test it. Send birthdate, 
year, time, place of birth of 2 persons known 
intimately. Accurate descriptions. $5. A complete 
character, ability analysis $10. M. Wollaston, 1922 
Patterson, Key West, Fla. 33040. 





HOW To get success, wealth, happiness, health. 
How to solve personal problems. Send for free list 
of low cost books. Gaye Mitchell Studio, 79B, 8515 
W. Grand Ave., River Grove, Ill. 60171. 


WANTED-—-MISCELLANEOUS 


MERCURY-Gold-silver-platinum for cash. Cireu- 
lar. Ore assays. W-Terminal, Norwood, Mass. 


MISCELLANEOUS 


WINEMAKERS-Free catalog and recipes. Kraus, 
Box 451-R, Nevada, Missouri 64772. 





BANK Kit check protector, bank approved check 
book cover, ball point pen and rooler ppd. $1. Lewis 
Sales, P. O. Box 123, Clarendon Hills, Il. 60514. 





BONSAI Rose mum kits $1.00. Free offer_sheep 
dog owners catalog 25¢. Yeter’s Nugget Farms, 
Richgrove, Calif. 93261. 





SELL Your photos. Report tells how, where, Color 
slide markets. Send $1.00 and 25¢ for postage. 
urna House, 1135 Michigan, Hammond, Ind. 





PLEASE Be sure to include your zip code when 
ordering mechandise from classified advertise- 
ments. You'll receive faster delivery. 


duly, 1969 


SLOT & Pinball Machines, etc. Catalog 35¢, Coff- 
eres D, P.O. Box 522, Lake Zurich, Mlinois 


Your Classified ad in this space will be seen by 
more than 500,000 active mailorder buyers. For 
rates and information write: Classified Ad Dept. 96, 
Science Digest, 575 Lexington Ave., New York, New 
York 10022. 
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Letters 
to the 
Editor 





Marriage game not for toys 
Your article, “The marriage game,’ 
in the April 1969 issue, was ridicul- 
ous. Psychiatrists who think that 
playing with toy trains reveals in- 
formation about a person’s marital 
life are in worse shape than their 
patients. Contrary to popular opin- 
ion, psychiatrists do not know every- 
thing. 


Davin KINSELL 
Remington, Ind. 


A misinterpretation 

I have been employed by the World 
Health Organization-Pan American 
Sanitary Bureau for over 20 years, 
and know very well the position of 





- 
The following are answers to the 
quiz, “How well do you know your 
ologies?,” which appears on page 39. 


1. anthropology 16. ethnology 
2. archaeology 17. exobiology 
3. carpology 18. graphology 
4. cenezoology 19. ichnology 
5. chromatology 20. ichthyology 
6. clinology 21. koniology 
7. comitology 22. kymatology 
8. cosmetology 23. limnology 
9. cosmology 24. museology 
10. craniology 25. myology 
11. cryobiology 26. myrmecology 
12. dendrology 27. nidology 


13. diabolology 28. oneirology 


14. enology 29. oryctology 
15. esthematology 30. osphresiology 
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my office concerning the use and 
effects of marijuana. I was there- 
fore shocked and surprised to read 
in your March 1969 issue (page 6, 
“Bulletins at Press Time”) that “The 
chronic effects of marijuana were 
scorned recently by . . . Committee 
organized by the World Health Or- 
ganization.” 

The WHO has never “rejected or 
refused with contempt” the fact that 
marijuana does produce chronic ef- 
fects on the users. 

Sercio R. DocaL 
Washington, D.C. 


Science Digest did not intend to 
imply that WHO rejects the pos- 
sibility that marijuana produces 
chronic effects. The sentence with 
which you find fault can be read two 
ways. It was intended to mean that 
WHO scorns the use of marijuana 
by scorning its chronic effects.—Ed. 


Could the monkeys copy man? 
I found the article, “The Creative 
Monkeys of Koshima,” (page 80, 
April 1969), very interesting. Where 
do you think the monkeys learned 
how to wash their potatoes and 
separate sand from wheat? Could it 
be that they learned how to do this 
by seeing humans do it? Why can’t 
the old ones learn to do the same 
thing? 

Pat Hart 

Canton, N.C. 


The scientists who have studied the 
monkeys on Koshima Island, Japan, 
think the monkeys learned to wash 
potatoes and separate sand from 
wheat from other monkeys because 
there are no people on Koshima. 
Monkeys and other animals have 
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been shown to have a “critical per- 
iod” for learning complex behavior 
when they are young; if they do not 
learn the behavior at this time, they 
will not learn it at all, or they will 
have trouble learning it. This is true 
of people, too, but to a lesser ex- 
tent than in animals.—Ed. 


A ‘maybe’ vote for the UFOs? 
In regard to your article, “A ‘no’ 
vote for the UFOs,” (page 89, April 
1969), in the last paragraph you 
state, “for the scientific fraternity, 
the subject is a closed book.” You 
may be interested in the report of 
the Symposium on Unidentified Fly- 
ing Objects, held July 29, 1968, by 
the House Committee on Science 
and Astronautics. Presenting papers 
were six university and corporation 
Ph.D.s specializing in some scientific 
area. Their consensus of opinion 
was that the subject of UFOs should 
be taken seriously and that a world- 
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wide scientific study be undertaken 
to determine all possible facts about 
this phenomenon. 

The verbatim report of this sym- 
posium is available through the 
Clearing House for Federal Scientific 
and _ Technological Information, 
5285 Port Royal Road, Springfield, 
Va. 22151. The title to request is 
“Symposium on Unidentified Flying 
Objects—PB179541.” The fee for 
this extensive report is $3.00 per 
copy. 

I hold the opinion of many that 
this report should be studied by all 
citizens regardless of which side of 
the UFO controversy they may take. 
After reading the report, I doubt if 
anyone could consider that the sci- 
entific fraternity considers this sub- 
ject a closed book. It would be well 
for all scientific publications to en- 
courage the public to be informed 
on all sides of this subject. 

MARIANNA WIMBERLEY 
Kearney, Neb. 
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CAT Means Bad Luck to Pilots ...... Jan. 69 
Cells That Learn Electronically ..... Mar. 53 
ECG by Telephone ............ ..May 85 


Laser Beam Printing Feb. 72 
The Marriage Game ........... . Apr. 79 
Spot Check for Fluoride Safety ..... June 71 





MARINE BIOLOGY 
PSN) SONY MEN on ccc ea noes Fig es ere ae Feb. 75 







Here Come Those Crazy Grunion ,..June 20 
New Whale for an Old Fish Hall ....Mar. 12 
Porpoise to the Rescue ............ June 35 
Sea Cow in Loch Ness? ............ Apr. 33 
Sea Monster of a Turtle ............ Feb. 21 
Tattooed Lobsters ............0+++- Mar. 31 
MARRIAGE AND FAMILY 
Birth Control in Sweden ............. Mar. 4 
the Family: in: Crisis: 23. Seats oe Mar. 56 
THO Fertilo=Foik ii isscc eee ee Mar. 27 
The Marriage Game ................ Apr. 79 
“Prequest’’ Pregnancy Test ......... Feb. 25 
MATHEMATICS 
Imaginary Numbers ..............-. Mar. 83 
Jokes the Old Masters Used to Play .May 12 
Ordinary Vs. Binary Numbers ....... Apr. 83 
The Truth in Gédel'’s Proof -Feb. 86 
U.S. Leader in Math ....... .+.Mar. 30 
What Is Theoretical Physics? .......June 85 
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MEDICINE 

An Additional 20 Years of Health ....Mar. 4 
Aging—the Disease With a Cure ....Feb. 32 
Air Curtain Screens Bacteria ........May 61 
Air-driven Stretcher Relieves 

SUAENOOK 25, 20 a iesrsis ee leeeacns Mar. 20 
Another Breakthrough in the 

Synthesis of Vital Matter .......... Apr. 4 
Antibiotics—What Are They? ........ Jan. 79 
Anxiety: Cheap Neurosis for 

EVEVYONG tsstiie natoas-tne'p.bncies maces June 65 
Artificial Cornea .. Feb. 70 
Automated Injections ..... Feb. 71 
Beware That Noonday Sun .. June 38 
Big Smoke, Little Babies ........... Apr. 52 
Blood Diseases and i J 5 re aS Jan. 68 
Blood Pressure Bypass ............. Feb. 69 
Boy or Spaceman? ..........00000- Feb. 25 
Breathing Monitor for Babies .......Feb. 69 
Built-in Virus-fighter ....... Fe Mar. 78 
Cambridge Page-turner ..... Pe eS Apr. 22 
Cancer Can Spread Wildly .......... May 41 
Cancer Cream Shows Promise ...... Apr. 56 
Cancer Patients Will Be Able 

to Cure Themselves ..........+445: Apr. 5 
Cells That Learn Electronically .....Mar, 53 
Cholestero/ and Health ........ . Feb. 75 
Coffee Break Smoke Trap Feb. 70 
Cola and Cholesterol ....... +.+..Mar. 74 
Computerizing Heart Patients ....... Apr. 22 
Death and Geography .............. Apr. 35 
Definition of Death ..... yee Pea va tee Mar. 77 
Diabetes May Be Dad’s ............ Apr. 55 
Diagnosing Disease by Computer ....May 38 
Disease, Vietnamese Style .......... May 60 
Drug Addiction Is Not Physiologic ..May 20 
Drugs Fight Anxiety Neurosis ....... May 58 
ECG by Telephone ........... .»-May 85 


An Electric Fog to Smother ‘Asthma .Apr. 74 
Electronic Thermometer 
Flu May Hide in Animals 
Frozen Immortality? ....... 
Germ-free Baby Chamber 
Hiccups—the Good-for Nothing 

Reflex 
Hints for Heart Patients 
Hong Kong Flu Vaccine a 
Hypertension Surgery ...... PY Sacra Jan. 65 









The Hypnotic Type .......-eeece00: Mar. 77 
Hypoglycemia—the Disease That 

Makes Women Tired ............. Mar, 40 
Kidney Donors Decide Fast ......... Mar. 76 
Last Rites—Frightening or 

Reassuring? =.) Mista ces vaeeties June 60 
Lead:in the Head ...........0eeeeee Apr. 54 
Light-beam Control System 

fo? -Pareiytics: «Fees te sirens June 37 
Lightning Victims—Back 

From: the Dead Site cen ceces seta Jan. 64 


Loose Knees and Football 










Man-made Blood Vessels ,.... -Feb. 21 
Masterpieces Record Disease ....... Mar. 75 
MDs Without Education ............ Mar. 14 
Medical Magnet .........ceceeueens Jan. 30 
Miasma of Malnutrition ............. May 75 
Microsurgery: Big New Hope ........ May 7 
New Sight With Sound ........... .-Apr. 53 
Next: Voice Transplants ..........+. Feb. 69 
Next: You May Contro/ Your 

Own Heartbeat ........... re May 57 
Nighttime Allergies ........c00000e Jan. 68 
Nose Spray Stuffiness .........e.0%. Feb. 70 
Nutrition by Vein ........455 aa paace Jan. 66 
Obesity Starts in Childhood . May 58 
Poor Feel Poorly ........ Feb, 22 
Pregnancy Weight-gain ...... +se...Jdune 63 
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“'Prequest”’ Pregnancy Test .......-+- Feb. 25 


Pressure Chamber X ray ....seeeeee Feb. 24 
Price-tagging Our Bodies .........- June 64 
Push-button Pain Reliever .......... June 62 
Quacks—the Would-be MDs Who 

Can Harm You ......ccesesceeess Jan. 16 


Quick-fitted Artificial Limbs 
Relief From Gout ......eseeeeeevees 
Resodding the Scalp ........+e+e00+ 
Secrets of Disease Immunity .. 

Should Doomed Be Told? . 


Sickening NOiS€ .....ccceereceseses 
Six Cave Explorers Who Lived 

Outside Of TiMe ......c.cceeceeees Apr. 8 
Smoking and Your Heart ..........++ May 58 
Sneeze in the SUN ........ceeeeeees Apr. 58 
Spine Deformity No Handicap ...... June 61 
Spot Check for Fluoride Safety ..... June 71 
Storing Varicose Veins ........++65. Mar. 74 
Suicide Rate 1,000 a Day .......+.+++ Jan. 4 
TOA POWEF . 2... ce rec cec cece eecetes June 72 
Teen Medical Advisors .......++++++ Mar. 78 
Teeth Transplanted .......-0+eee00e Jan. 67 
Tooth Decay Beaten for Good ....... May 57 
We’re All Dirty Birds .......eeeeeeee Mar. 81 


Why Some Pregnant Women 

Feel Faint: <i ica vee eine vas 
Your Chemical Thermostat ..... 
Your Teeth Are Here to Stay 
Your Weight Problem 


May Not Be Your Fault .......++0++ 
METEOROLOGY 

Another Ice Ag@? .....ceseeveeeeees May 39 
Antarctica’s Ice Cap Is Growing ..... June 6 
Doughnut-shaped Raindrops ......-. Jan. 25 
How Good Are You As a 

Meteorologist? ......++seeeeeeees June 82 
Satellite Weather Forecasting ....... May 43 


Storms That Rage Beneath the Sea ..Mar. 7 


MINERALOGY AND METALLURGY 
Dead Oil Fields Revived 


by Computer... cccuecccecsusens Apr. 61 
Rich Croesus’ Secrets .........++055 Jan. 75 
TANZANNG 5 oro asc ew coe oN ws ae cee ye May 70 


MISCELLANEOUS 


Sea Cow in Loch Ness? ......++++6- Apr. 33 
The Sky Is Falling—But Don't Duck .June 14 
The Walls Remember ......++++++++ June 31 
Winter’s Tribute .........seeeeeees Feb. IBC 


OCEANOGRAPHY AND NAUTICAL SCIENCE 


Aleutian Runaway ......--.eeeseeee May 64 
Breakthrough in Ice Breaking ....... Jan. 15 
Deep-diving Frenchmen .........+++. Mar. 32 
Hoversprite Air Cushion Vehicle ....Feb. 25 
Hydra—for Bottom Lowdown ........ Feb. 76 
The New Time Machine ..... .+..Apr. 3 
Ocean System of the Future May 75 





Photos of Nuclear Sub, “‘Scorpion” ..Apr. 4 
Propeller for Submersibles .... is 
The Racing Tides ......+..++- FE 
Saucer Hydroplane .......++sseeeees 
700-pound Glass Hemisphere 

for Underwater Research Vessel ...May 63 
Storms That Rage Beneath the Sea ..Mar. 7 
Submarine Crews Rescued 

by DSRV ...csevcsceccsesvecsnes June 59 
X-raying the Ocean Floor .........++ Feb. 74 
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ORNITHOLOGY 


Another Embarrassing Egg ........ 
Australia’s Embarrassing Egg 
Beak-to-beak Téte-a-téte ........ ¥ 
Birds That Fly Nowhere ............ 
How Goes the Battle 

of the Whooping Crane? ......... 
Keas: Those Fine Feathered 









Villains of New Zealand .......... 
PRUE LODIONIB Fea sip ois sais eve tees is 
Three “Extinct’”’ Birds Rediscovered ..May 6 
TIUMPOIOralSeBGCK = 5 i0'<.i otis sie ve ain nin Mar. 28 
PALEONTOLOGY 
Australia’s Embarrassing Egg ....... Mar. 70 
Fossiislenytisht van wosisis ss vfs os 33 ie Feb. 75 
The Great Dinosaur Disaster ........ Mar. 45 
New Home for Old Bones .......... Jan. 41 
2,000-Year-Old Seal .........+.0005: Apr. 57 
PHOTOGRAPHY 
The Underground Movie Thing ...... June 43 
PHYSICS 
“Big Bang’ Theory of Universe 
May Be Wrong ........seseeeeeees Jan. 4 
Can Anti-gravity Really Exist? ...... May 86 
Doughnut-shaped Raindrops ........ Jan. 25 
Earth Is Slowing Down ,......+++++: Apr. 57 
Next—A “‘Smell’’ Wheel ........++++ Jan. 25 
Physics for Girls Only ........+++++- May 40 
Scientists on the Trail of Another 
New Element .......¢.csccseeeeees Jan. 6 
Shape of the Earth . Feb. 22 
Static Electricity... .......0. .Feb. 62 
What Is Theoretical Physics? ....... June 85 


PHYSIOLOGY 


Aging—the Disease With a Cure .... 
Biological CloCKS .........0+deeevees 
Can Passengers Stand Supersonic 








HGR cocee wets t's. + 6 5°80 3 boi soe o bentie Apr. 62 
Do Sheep Count People When 

They Can't Sleep? .......ceee nas Feb. 56 
Football Exercise Foibles ........... Apr. 55 
Hiccups—the Good-for-Nothing 

ROHNER: semanTeO ss aciviie a9 apie yeapsis & Jan. 70 
Lasers Chart Nerve Paths ........... Apr. 34 
Next—A “Smell” Wheel ........+545 Jan. 25 
Real Brain FOO. . osis.e «e-ve-s010 eainiese's Feb. 21 
Rear-end Collision Inviters ........++ Jan, 22 
Sex and the Senior Citizen .......... Feb. 8 
MIGHT OT AG oor 0 hv o 20s oie aic 3 es abies Jan. 81 
Six Cave Explorers Who 

(ol fele We; tl)? eee Seer eS Apr. 8 
Space Age Cave-dwellers Live 


48-Hour DayS .....cccecsccecreeecs Jan. 4 


PLASTIC SURGERY 


Non-bibulous Baggy Eyes 





Resodding the Scalp Sr! ae Bere 
PLASTICS 
The Crazy Things They'll Use 
to Build Your New House .......- Feb. 42 
New Whale for an Old Fish Hall ....Mar. 12 
Spray-foamed Plastic Chair ......... Apr. 23 
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POLLUTION OF ENVIRONMENT 


Car That Runs on Natural Gas ....... Jan. 6 
Worldwide Damage From DDT 
ROWMUL OR... <n torts ta eae oiaaicee Apr. 5 


PSYCHIATRY AND PSYCHOLOGY 


Anxiety: Cheap Neurosis 

fOTEVORVONOi 6a. Tee awe eke June 65 
The Chronic Effects of Marijuana ....Mar. 6 
The Creative Monkeys of Koshima ...Apr. 80 
Drug Addiction Is Not Physiologic ...May 20 






Drugs Fight Anxiety Neurosis ....... May 58 
The Family in Crisis .............0. Mar. 56 
Freudian Psychology in the 

Bentists- Chats cstcsci ognaed ai ean Feb. 8 
The Hypnotic Type ...... «Mar. 77 
King Henry “‘the Punchy” ........... May 42 
Last Rites—Frightening or 

R@SsSuring ?: .52 52st ses & sldeinaes. June 60 
The Marriage Game ................ Apr. 79 
Murder by Chromosomes? .......... Jan. 24 
Sex and the Senior Citizen .......... Feb. 8 
Should Doomed Be Told? .......... Mar. 75 
Suburban Isolation Controversy ..... June 28 
Suicide Rate 1,000 a Day ............ Jan. 4 
Tripping With Catnip .............. June 35 
Underprivileged Children’s 1.Q.’s 

Lor Gee ed eee beara ne Sree Mar. 6 
The Vietcong'’s Secret Weapon: 

MRBIENR ee atta cms te ais ciaa Apr. 14 
Your Chemical Thermostat .......... May 81 

QUIZZES 


How Good a Geologist Are You? ...Mar. 86 
How Good an Electrician Are You? ..May 89 
How Good Are You As 


a Meteorologist? .......seeseeess June 82 
SAT CRASS BC} ene ie ea pee ERS Jan. 81 
Volcanoes—From Dormant 

gt 7 Cs | WE ee Rae a Apr. 86 
Wout Vision ysiv 4 is 5s are Feb. 89 


RADIATION AND LIGHT 
Can Your Color TV Stand 


a Radiation Count? .............. Apr. 24 
Experimental Optical Memory System Feb. 61 
Laser Beam Printing ............... Feb. 72 
Laser TV Display System ........... Mar. 54 
Light Tube for Remote Reading ..... Feb. ‘60 
Live X rays on TV Tube ,.........+.. Jan 58 
Pressure Chamber X ray .........4. Feb. 24 
Seeing Through Fog ............... Mar. 54 
Tiny Crystal Stores 1,000 Holograms Mar. 54 
X-raying the Ocean Floor ........... Feb. 74 

RELIGION 
EO POPS: FOU aro classe <sstv sates Mar. 27 
Last Rites—Frightening or 

HOHSRUTING Goltet. s cas cea ect owe June 60 

St. Peter's Throne Isn’t .......0..00% May 42 
REPTILES 

The-Ugly- Alligator. <n oo. oe ene ee June 34 

A Venomous Look ............0005 May IFC 
SMOKING 

Big Smoke, Little Babies ...... .....Apr. 52 

Coffee Break Smoke Trap .......... Feb. 70 

Smoking and Your Heart ........... May 58 
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SOCIOLOGY 






Birth Control in Sweden ........... -Mar. 4 
The Family in Crisis .. Mar. 56 
The Fertile Folk ......... «Mar. 27 


Persistent Pueblo Culture »+--Apr. 59 
PDOL-F C6) POOYs oz Wicinwsce ye baates Feb. 22 
The Underground Movie Thing ...... June 43 
Underprivileged Children’s 1.Q.’s 
RISO 5 ovis eae ved Magis 4Gis ol oft ee Mar. 6 
The Walls Remember .............- June 31 
SPORTS AND RECREATION 
Football Exercise Foibles ........... Apr. 55 
Loose Knees and Football .......... Feb. 67 
“Lunar Trek’’ Toy Has Caterpillar 
TTAGK 25 OG since agen et sao June 36 
Movies From Way Back ............ Apr. 36 
Skiing Without Snow .........6.0005 Jan. 31 
TRAVEL AND TRANSPORTATION 
Cruises to Antarctica .............. Mar. 21 
Cruising: at 100° 28055 a aes vest Mar. 29 
ZOOLOGY 
Another Embarrassing Egg ........ Mar. IFC 


Beak-to-beak Téte-d-téte 
Birds That Fly Nowhere 
Blood Diseases and Pets ... 
Chimp Human Chit-chat : 
The Creative Monkeys of Koshima ...Apr. 80 










The Disappearing Toad ............ Apr. 29 
Do Sheep Count People When 

They Can't Sleep? ............... Feb. 56 
Electron Scanning Microscope ...... Jan. 26 
Formosan Termite .......e.0ceee00: Mar. 30 
Freeze-dried Mouse ............+005 Apr. 58 
Guppies—the Amazing 

“Millions Fish” .... May 73 
Hairless Mouse Bred ....... -Jan. 24 


Health Hints for Exotic Pets ........ May 41 
Here Come Those Crazy Grunion ...June 20 
How Goes the Battle of the 

Whooping Crane? ............00- Feb. 15 
Keas: Those Fine Feathered 

Villains of New Zealand .......... May 69 
Man Is No Swinger .............05: May 74 
The Man Who Makes Pets 

OF Gorillas? orcs tess ses eater ee Feb. 26 
Monkey Business Differs ........... June 57 
Nose-printing Cows Flops .......... June 35 
The Nosey Kind ..............0005 May IBC 


PAPORSPFODIOMNE.- iiigs on3s poss. 0Pa58 8 Apr. 36 
Poisonous Butterflies ..... 5 





Polar Bears Almost Hibernate .June 6 
Porpoise to the Rescue ............ June 35 
“Pot Hounds” Used to Sniff Out 

LU ee erst aes eee Mar. 6 
Sculpting a Gorilla ..i..... cece eens Apr. 35 
Sea Monster of a Turtle ............ Feb. 21 
Secrets of the Brain Discovered ....June 57 
Seeing Eye Dog for a Dog ..... «...Mar. 39 
A Summer Snooze .......s.+0000 June IBC 
Tattooed Lobsters .... 2655-6 c0eee es Mar. 31 


Three ‘‘Extinct’’ Birds Rediscovered ..May 6 
Training Dogs for City Traffic ......,.Jan. 23 
Trumpeter Is Back .........++ 

The Ugly Alligator ..........0eee eee 
Up-tight Dogs ......... 
A Venomous Look ... 
We're More Like Pigs 
Vippecet:;.. sce. seleests 
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Up periscope 


ooLocists call this amphibian 

Rana catisbeiana — froglegs- 
lovers call it “delicious.” Both groups 
of people require thousands of bull- 
frogs every year, but lately there 
haven’t been enough of the jumpers 
to go around. 

Sights like this periscope-eyed bull- 
frog are becoming few and far be- 
tween mainly because of technical 
progress that demands that swamps 
be made more accessible to man. 


The amphibians are in no im- 
mediate danger of extinction, but 
their numbers have dwindled to the 
point that they now have to be im- 
ported from Japan where frogs are 
plentiful but small. 

The biggest, fattest frogs come 
from the Florida and Louisiana 
swamps. They generally sell to 
schools and research institutions for 
about $4 per frog—far more than 
fish markets can afford to pay. 





AMERICA’S GREATEST VALUES IN SCIENCE LABS AND COURSES! 
Now! Space Age Science for Everyone 


AMAZING KIT-A-MONTH CLUB 


You get ALL the following in nine monthly kits! 





















ipment for basic electrical experiments with 
ridge (measures resistance), Magnetizer and 
, Thermocouple, Mystery Shock Box, 
Extinction Voltmeter, 
r, Electromagnetic 


YOU BUILD A SHORTWAVE AND BROADCAST RADIO. 
3-tube regenerative circuit. Uses 115V AC 

CARBON MICROPHONE with AUDIO AMPLIFIER, 

RADIO TRANSMITTER for code or voice. 
RIPPLE TANK WAVE GENERATOR with 


ATOMIC CLOUD CHAMBER WITH PROJECTOR ILLUMI 
the vapor trails of alpha and beta particles, and of & 
SPINTHARISCOPE. Shows exploding atoms. 
ELECTROSCOPE — metal housed with Scale 
and Magnifying Viewer. Measures back- 








iJ Ks 
Coin Tos: 


Solenoid 
Relay, Neon Lamp, Galvanometer, 








variable frequency. Invaluable in the 
understanding of wave theory. 

(CODE PRACTICE OSCILLATOR with manual, 
“Steps to a Ham License.” All you need 
to pass the FCC Ham License Exam. 


Induction Coil, Resistors, Chemicals and 
Electrodes for Plating and Electrolysis. 
FOR SAFETY o step-down Isolation 
Transformer provides required current, 











iz 


Cloud Ch 


ground radiation and tests sample sources. 
SAFE RADIOACTIVE MATERIALS. Alpha Source 
in handy container and Uranium Or 
Full instructions ond explanations open up! 
the fascinating field of nuclear physics, 







<4 










A Neon Lamp that flashes at intervals you can synchronize & 
with the speed of rotating or vibrating objects in order 5 
to “freeze their motion to permit close study ond 
checking frequencies and RPM, Flashes are timed 
by 9 variable frequency oscillator with a range of 
20 10 600 cycles per second, 





Crystal Photocell, Electronic Amplifier, Relay, large Condensing 
Lens in Cobinet Mount, Features automatic on-or-off or holding 
circuit operation, Sensitivity Control, Plug- 
Ovtlet for controlled circuit. Use for 
alarms, counters, etc. Operates on 115V 
AC. A basic unit for many exciting 
jexperiments. 














nic Computer multiplies, divides, calculates powers, 
reets. Set up the problem on the scales of two potentio- 
<Jmeters and find the answer on the scale of third potentio- 
meter as indicated by a sensitive meter. Instruc- 
ytion Manval covers computer theory and practical 
use. Over 150 sample problems and answers 
demonstrate use with fractions, trigonometry, 
logarithms, physics formulas, ballistics, etc. 






Exciting optical projects for the study of light. Equipment 
includes: five Precision Lenses, Prism, Polarizing Filters, 
19 Tubing, 





























Analyze spectra of glowing gases. 
identify the Fraunhofer Lines, 
instrument featuring an easy: 
in scale and a powerful co 

for a bright spectrum. Equipment 
Alcohol Burner and a 2 Watt 
Lamp. Full instructions cover theory’ 


AM 






listen in” os you 
probe through a faulty circuit until you find the 
trouble spot, CONTINUITY TESTER. Pin points 
open circuits and test voltages. The use of both 
pieces fully described in accompanying manval, 
“Simp! 1d Radio and TV Servicing."* 









Changes regular 110-420V AC to the direct cur- 
rent required for electronic projects and experi- 
menting. Consists of a Power Transformer, Va- 
cuum Tube Rectifier, 20/20 MFD Capacitator 
ter Circuit, ond a potentiometer Voltage Selector. 
A Sofe Isolated Power Supply eliminates the need 
of expensive multi-volt batteries. 


140 watt filter type UV LAMP, Heavy m 
6 Foot Cord, Rotary Switch, Produces daz 
effects with invisible black light, Has 
in the fields of Mineralogy, Crime De 
Science. Accessories include Invisible Ink, Tr 
der, Fluorescent Crayons. 





Microprojector shows microscopic subjects en- 
larged with brilliant detail on wall or screen. Has 
sturdy Steel Cabinet, large Condensing Lenses 
for extra brightness, and a GE Projection Lamp. 
Microscope features Ramsden Eye-piece for wide 
field viewing, Substage Light and Polarizing Fil- 
ters. Magnifies up to 200X. Includes: Slides, Cover 
Glasses and Microscopy Manual, 





= A practical Transit. 6X erect image tele 

Range Finder Reticle for measuring remote 

and heights. Vernier reading for both horla 
. Leveling Head with Th 
Adjustment and Spirit Level. Clamps under 
wooden legs of Tripod. (Legs not included.) 
cover elementary surveying, range-finding, 











Photographs subjects mounted on microscopic 
slides. Enlarges up to 100X. Takes clear, sharp 


30X erect image. Extends to 30” length. Five 
pictures of specimens too small to be seen 





Lens Mounts, Tube Holders and Brackets. 

All the parts and instructions to build o Camera 
Obscura, Comera Lucida, Polariscope, ond 
mony other optical devices, 





Meowring Wavelength of Light’ projects with microscopic subjects. 


A PRECISION 35MM ENLARGER , . . horizontal type 
with twin condensing lenses and 3” F/L projection 
lens. Produces quality enlargements up to 8x 10”. 
Contoct Print Frame takes negatives up 3%4""x4 Va". 
3 Plastic Developing Trays, Neon Safelight, Tray 
Thermometer, Film Clips, loping Chemicals, 
Printing and Enlarging Paper and Darkroom Hand- 
book. Moke quality enlargements for 6, Make 
prints for only 2¢. Full instructions included, 





? 





duced in the headphone. 


with the naked eye. A fully self-contained 
unit — no microscope required. Uses standard 
roll film, either 120 or 620, black and white 
or color. Make a photographic record of your 


TRANSMITTER consists of a Light Source, a Modulating 
Reflector Diaphragm and an Optical Projection . 
System. The RECEIVER is o Two-Stage Audio 
Amplifier, controlled by 0 Photo 

electric Cell that catches 
the projected light beam 
and causes the original 
sound waves fo be repro- 


ground and polished Lenses. Ramsden Eye: 
Sturdy Equotorial Mount makes it easy fo fol- 
low the movement of heavenly bodies. Mount 
has fittings for wooden legs that complete the 
tripod (legs are regular 1x2 lumber not included) 

















C 


A REMOTE READING ANEMOMETER AND WIND- 
VANE... . Flashing Neon Lights on indoor indicator 
board show wind speed and direction. Operates |e 
‘on less than 1 cent per month, Sai wer Cord 
makes all connections safe. 100 ft, of Lead-in Wire. h 
ss 
















Plus — Air Tank Barometer with 4 ft. indicator col- 
umn. Sling Psychrometer measures relative humidity. 
Rain Gauge measures rainfall to 1/100 inch. ALSO 
Cloud Chart, Weather Map and Forecasting Manual 
— a complete set-up for amateur meteorology. 





Talking on © Light Beom 





You get Ald the equipment for 444 the above in nine monthly ki 


ape) mele) 


ONLY TO ENROLL 


PAY 
ONLY 


FOR EACH KIT 
THAT YOU RECEIVE 


$495 


Take as fewas you wish—or get all nine...it’s up to you! 








it possible? It seems incredible to be able to get all the 
equipment shown above in just nine kits — at only $4.95 per kit! 


The low overhead of the membership plan is just part of the answer. 
The real key to this amazing program is ABSClub’s especially 
designed multi-use equipment. For example: the Microprojector 
quickly and easily converts into the Spectroscope, Photo Enlarger 
and Cloud Chamber Illuminator. Similarly, the Transit Head doubles 
as a Telescope Mount. Such multi-purpose design makes possible 
this all-science program at a price everyone can afford. 


May members choose the order in which they receive their kits? 
Yes. With the first kit members receive a list of the equipment and 
Projects contained in each of the remaining eight kits. With this 


information they are able to choose the kit sequence that best suits 
their particular interest. 


Can members get their kits all at once instead of one-a-month? 
Yes. At any time members can have the balance of their kits sent 
in one shipment. We recommend that you start on the kit-a-month 
pian because the monthly spacing will give you time to get the full 
measure of knowledge and enjoyment that each kit has to offer. 


> 


NO OBLIGATION—WNO RISKI 


* You take only as many kits as you wish. 
* All kits on 2 weeks approva 
* You may return any kit for full refund. 


















Send coupon today—get your first kit onits 
Lo ty Ltt | 
| wish to try the Kit-a-Month Program: 

0 I enclose $1.00 to enroll and $4.95 for the first kit po 
| enclose $1.00 to enroll. Send first kit COD. I'll pay COD 































| understand if | am not satisfied with the first kit | may 
it for a complete refund including the $1.00 membershi 
















NAME 





ADDRESS 







CITY AND STATE N 


AMERICAN BASIC SCIENCE CLUB, I! 


104 Heiman, San Antonio, Texas 78205 






